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United States Court of Appeals for the 

District of Columbia 

No. 6492. i 

■ 

Gasoline Products Company, Inc., &c., Appellant, 

vs. 

' 

Conway P. Coe, Commissioner of Patenjts. 


a Supreme Court of the District of Columbia. 

In Equity. 

i 

No. 54857. | 

i 

Gasoline Products Company, Inc., a Corporatioh, Organ¬ 
ized Under the Laws of the State of Delaware, and 
Having Offices at 11 Commerce St., Newark, New Jersey, 
Appellant, 

vs. 

Thomas E. Robertson, Commissioner of Patents and/or 
his Successors in Office, Appellee, j 

United States of America, | 

District of Columbia , ss: \ 

Be it remembered, That in the Supreme Coujd; of the 
District of Columbia, at the City of Washingtoii in said 
District, at the times hereinafter mentioned, the following 
papers were filed and proceedings had in the abov^-entitled 
cause, to wit: 
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GASOLINE PRODUCTS CO., INC., ETC., VS. 


1 In the Supreme Court of the District of Columbia. 

In Equity. 

Xo. 54857. 

Gasoline Products Company, Inc., a Corporation, Organ¬ 
ized Under the Laws of the State of Delaware, and 
Having Offices at II Commerce St., Newark, New Jersey, 
Plaintiff, 

vs. 

Thomas E. Robertson, Commissioner of Patents and/or 
His Successors in Office, Defendant. 

Bill to Enforce Issuance of Letters Patent. 


Filed September ‘24. 1932. 

To the Honorable, the Judges of the Supreme Court of the 

District of Columbia in Chancery Sitting: 

The Gasoline Products Company, a Corporation organ¬ 
ized under the laws of the State of Delaware, and having 
offices at 11 Commerce Street in the Citv of Newark, Countv 
of Essex, and State of New Jersev, brings this bill against 
Thomas E. Robertson, Commissioner of Patents and/or 
his successors in office, said Commissioner of Patents being 
an inhabitant of the District of Columbia, .jurisdiction de¬ 
pending upon g right to relief by suit in equity under Sec¬ 
tion 4915 of the Revised Statutes (Sec. 63 of Title 35 of 
the Code of Laws of the United States of America) as 
amended, and avers: 

1. That the Gasoline Products Company is a Corporation 
organized under the laws of the State of Delaware and has 
offices in the Citv of Newark, Countv of Essex, and State 
of New Jersey and that the said Commissioner of Patents 
is, as such, an inhabitant of the District of Columbia; 

2. On information and belief, John C. Black, then a resi¬ 
lient of Dost reham in the Parish of St. Charles, and State of 

Louisiana, before the 6th day of November, 1922, be- 
2 lieved himself to be and was the first, sole and origi¬ 
nal inventor of an improvement in Heating Coil for 
Cracking Hydrocarbon Oils, and on November 6, 1922, he 
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CONWAY P. COE, COMMISSIONER OF PATENTS. 3 

applied to the Commissioner of Patents, in due form of law, 
for a United States patent thereon. The inventioniof John 0. 
Black was new, useful, not known or used bv others in this 
country before his invention thereof, not paten ed or de¬ 
scribed in any printed publication anywhere before his in¬ 
vention, or more than two years before his Application 
aforesaid, not in public use or on sale in this country for 
more than two years before his application, not patented 
in any foreign country by him or his legal repreisentatives 
on an application tiled more than one year before his said 
application in this country, and not abandoned; 

3. On information and belief, on November 6, 1922, John 
C. Black, being the inventor as aforesaid, made applica¬ 
tion to the Commissioner of Patents for Letters Patent 
of the United States for his said invention, in dpe form of 
law, and therein did particularly point out and |distinctly 
claim the art, method, process, composition and product 
constituting his invention or discovery, and that said appli¬ 
cation was given Serial No. 599,403 bv the Commissioner 
of Patents; 

4. On information and belief, said John C. Black dulv 
prosecuted his aforesaid application and claims lj>efore the 
said Commissioner of Patents, and in the coursje of such 
prosecution clearly defined, delimited and pointed out in 
the claims thereof his invention aforesaid, as ^vill more 
fully appear by a duly certified copy of said application 
and the proceedings thereon ready here in Court t!o be pro¬ 
duced and profert whereof is hereby made; 

5. On information and belief, claims 13, 14, 15 and 16 of 
said application were repeatedly and erroneously rejected 

upon the proceedings thereunder before the Exami- 
3 ner, which rejection was erroneously made final; 

that thereupon appeal was taken by the said John 
C. Black to the Board of Appeals, and claims 13, l]4, 15 and 
16, together with proposed claims 17 and 18 were presented 
for consideration by the said Board; and, the said Board, 
having heard the same, on the 14th day of March 1932, 
erroneously affirmed the decision of the Examiner rejecting 
claims 13, 14, 15 and 16 and erroneously failed to consider 
and allow proposed claims 17 and 18, and that n|o appeal 
from said decision has been taken to the Court] of Cus¬ 
toms and Patent Appeals, all of which will more jfully ap¬ 
pear by a duly certified copy of the said application and 
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of the proceedings thereon in the Patent Office of the 
United States, ready here in Court to be introduced and 
profert whereof is hereby made: 

6. That said application of John C. Black was assigned 
by written assignment recorded in the United States Pat¬ 
ent Office to vour Orator who now nows it and all riarht and 
title under it. Said assignment has been recorded in the 
United States Patent Office; 

7. On information and belief, the Commissioner of Pat¬ 
ents has refused and still refuses to grant Letters Patent 
upon the aforesaid application of John C. Black for the in¬ 
vention embraced in the rejected claims thereof; and, in 
said claims 17 and 18; that plaintiff is lawfully entitled 
thereto; and that plaintiff is the sole owner of all the right, 
title and interest in and to the said invention and in and 
under the said application and any patent issued thereon: 

Wherefore, plaintiff brings this bill under and in accord¬ 
ance with the provisions of the statute in such case made 
and provided, and respectfully prays your Honors: 

(1) To adjudge and decree that plaintiff, the Gasoline 
Products Company, is entitled, according to law, to receive 

Letters Patent of the United States for the aforesaid 
4 invention of John C. Black, as specified and particu¬ 
larly pointed out and distinctly claimed in his appli¬ 
cation hereinbefore referred to, including claims 13, 14, 15, 
16,17 and 18; 

(2) That the Commissioner of Patents be directed and 
authorized to issue such patent; 

(3) For such other and further relief as equity may re¬ 
quire and as your Honors deem proper, and 

4. That a subpoena ad respondendum , directed to the 
Honorable Thomas E. Robertson, Commissioner of Patents 
of the United States, be issued out of and under the seal of 
this Honorable Court, requiring him to appear and answer 
under this Bill of Complaint and abide the further order of 
this Court. 

GASOLINE PRODUCTS COMPANY, INC., 
By HARRY H. SEMMES. 

NEWTON A. BURGESS, 

Of Counsel. 
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CONWAY r. COE, COMMISSIONER OF PATENTS. 

State of New Jersey, 

Comity of Essex, ss: 

William F. Moore, being duly sworn, deposes jand says 
that he is Vice-President of the Gasoline Products Com¬ 
pany, Inc., the above-named plaintiff; that he had read the 
foregoing Bill of Complaint and knows the contents there¬ 
of; that the same is true of his own knowledge <jnd belief 
except as to matters therein stated to be alleged jon infor¬ 
mation and belief, and as to those matters he believes it to 
be true; that plaintiff is a Corporation, and affiajnt makes 
this affidavit and verification for it on its behalf aijd is duly 
authorized so to do. j 

WM. F. MOORE. 

5 Sworn to before me this 22nd day of September, 

1932. ‘ | 

[seal.] DOROTHY M. COOPEjR, 

Notary Public of New Jersey. 

Commission expires Jan. 17, 1937. 

Motion to Amend BUI to Insert Copies of Claims. 

Filed October 12, 1932. | 

i 

##*#### 

To the Honorable, the Judges of the Supreme Court of the 
District of Columbia in Chancerv Sitting: 

The Gasoline Products Company, complainant in the 
above entitled cause, hereby prays leave that it may amend 
its Bill by adding thereto a copy of the rejected claims 13 to 
16 inclusive of the application of Black, referred to| therein, 
as well as proposed claims 17 and 18 which were submitted 
to the Board of Appeals but not passed upon by ^hat tri¬ 
bunal. 

HARRY H. SEMMES, 

Solicitor for Plaintiff. 

NEWTON A. BURGESS, 

Of Counsel. 

I consent to the granting of the Motion. 

T. A. HOSTETLER, 
Solicitor for Defendant. 



6 


GASOLINE PRODUCTS CO., INC., ETC., VS. 


This Motion is granted this 12 day of October, 1932. Let 
the amendment be entered. 

ALFRED A. WHEAT, 

Chief Justice. 


6 


Amendment to the Bill. 

• • • • « 


To the Honorable, the Judges of the Supreme Court of the 

District of Columbia in Chancery Sitting: 

The Gasoline Products Company, complainant in the 
above entitled cause, hereby amends its Bill of Complaint 
therein as follows, leave of Court having been obtained the 
— day of October, 1932. 

1. On page 3 of the Bill after the paragraph designated 
7, insert the following: 


8. That the rejected claims aforesaid read as follows 


13. In an apparatus for cracking petroleum oils for the 
production of lower boiling hydrocarbon oils, a metallic 
cracking coil substantiallv resistant to the action of sul- 
phur, said metallic coil being composed of an iron and 
chromium allov, said chromium in the allov being in such 
proportions as to substantially prevent the corrosive ac¬ 
tion of sulphur. 

14. In an apparatus for cracking petroleum oils for the 
production of Jower boiling hydrocarbon oils, a metallic 
cracking coil substantiallv resistant to the action of sul- 

V ft 

phur, said metallic coil being composed of an iron chro¬ 
mium nickel alloy, said alloy being in such constituent pro¬ 
portions as to substantially prevent the corrosive action of 
sulphur. 

15. An apparatus for cracking hydrocarbons compris¬ 
ing a furnace, a cracking coil positioned within said fur¬ 
nace, said coil being formed of material comprising an alloy 
of iron and chromium substantiallv resistant to the cor- 
rosive action of sulphur and means in said furnace for sup¬ 
plying products of combustion thereto. 

16. An apparatus for cracking hydrocarbons comprising 
a furnace, a plurality of tubes in said furnace through 
which the oil to be cracked is passed under pressure, said 
tubes being formed of an alloy of iron chromium and nickel, 
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i 

I 

substantially resistant to the action of sulphur under the 
conditions of cracking, and means for passing hot products 
of combustion over said tubes to crack the oil therein. 

i 

Proposed claims 17 and 18 submitted to the Boa^d of Ap¬ 
peals, but not passed upon them, read as follows: | 

i 

7 17. In the art of converting higher boiling hydro¬ 

carbon oil into lower boiling hydrocarbon op, the im¬ 
provement which comprises heating said oil to a {cracking 
temperature in a metallic coil composed of an | alloy of 
chromium and iron, said coil being substantially {resistant 
to the action of sulphur. i 

IS. In the art of converting higher boiling hydrocarbon 
oil into lower boiling hydrocarbon oil, the improvement 
which comprises heating said oil to a cracking temperature 
in a metallic coil composed of an alloy of chromiuin, nickel 
and iron, said coil being substantially resistant t(|) the ac¬ 
tion of sulphur. j 

HARRY II. SEMMES, 

Solicitor fur Plaintiff. 

NEWTON A. BURGESS, 

Of Counsel. 

: ! 

District of Columbia, 55: j 

Harry II. Semmes, being duly sworn, deposes a|nd says 
that he is Solicitor for the Gasoline Products Company, 
the above named plaintiff; that he has read the foregoing 
amendment to the Bill of Complaint and knows l;he con¬ 
tents thereof; that the same is true of his own knowledge 
and belief. j 

HARRY H. SEMMES. 


Sworn to and subscribed before me this 11th day of Oc¬ 
tober 193^ 

[seal.]* MARY II. SHADRICli 

Notary Public , ID. C. 

1 

Service and receipt of a copy of the foregoing amend¬ 
ment is herebv acknowledged this 11th dav of October, 
1932. 

T. A. HOSTETLER, 
Solicitor for Defendant. 
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8 Answucjf to the Bill of Complaint as Amended. 

Filed October 14, 1932. 




To the Honorable the Judges of the Supreme Court of the 
District of Columbia: 

Thomas E. Robertson, Commissioner of Patents, defend¬ 
ant herein, in answer to the Bill of Complaint alleges on in¬ 
formation and belief as follows: 


1. He admits the allegations of residence and citizenship 
of the parties hereto and he admits the jurisdiction under 
Section 4915 R. S.; 35 IT. S. C. A. 63. 

2. He has no information as to the allegations of inven- 
tion and the non-existence of statutory bars except as in¬ 
formed by the Bill and by Application Xo. 599,403 herein¬ 
after mentioned. 

3. He admits that on November 6, 1922, John C. Black 
tiled an application for letters patent in the United States 
Patent Office, to which application Serial Xo. 599,403 was 
given. 

4. He admits that the said application was duly prose¬ 
cuted. 

5. He admits that claims 13, 14, 15 and 16 were finally 
rejected, that appeal was taken to the Board of Appeals, 
that the Board of Appeals affirmed the decision of the ex¬ 
aminer and refused to consider on the merits proposed 
claims 17 and IS. Defendant denies that the said actions 
of the Patent Ofiice tribunals were erroneous but on the 
contrary alleges that the said claims 13, 14, 15 and 16 are 
unpatentable to plaintiff over the following prior patents: 
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Palmer, 1,26S,763, June 4, 1918; 

Gillespie, 1,306,690, June 17, 1919; 

Kelley, 1,365,499, Jan. 11, 1921; 

Van Steenbergh, 1,407,339, Feb. 21, 1922; 
Metzger, 1,422,878, July 18, 1922; 

Black, 1,426,813, Aug. 22, 1922. 


The patent to Black, 1,815,428, July 21,1931, filed October 
15, 1922, is alsp added to the record, particular attention 
being directed to claims 6 and 7 of said patent. Profert 
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I 

of copies of all of said patents is hereby made. ijle admit 
that no appeal from the said decision of the Boajrd 
peals has been taken to the United States Court of C 
and Patent Appeals. j 

6. He admits the allegations of assignment. 

7. He admits that the Commissioner of Patents has re¬ 
fused and still refuses to grant letters patent to plaintiff 
for the said claims and denies that plaintiff is lawfully en¬ 
titled thereto. He denies that claims 17 and 18 are before 
the Court for consideration on the merits as it ; does not 
appear that claims 17 and 18 have ever been examined by 
the examiner. 

8. He admits that claims 13, 14, 15, and 16, recited in 
paragraph 8 of “Amendment to the Bill” are copies of the 
rejected claims and claims 17 and 18 are copies o\ the pro¬ 
posed claims referred to in the Bill and in this Answer. 

Further answering defendant denies that the sajid claims 
13 to 16, inclusive, are patentable to plaintiff as niore fully 


the deci- 
tatement 


appears from the statement of the examiner and 
sion of the Board of Appeals. Copies of said : 
and decision will be presented at the hearing. 

Further answering defendant denies that proposed claims 
17 and 18 are properly before the Court for consideration 
as thev have never been considered on the merits bv the ex- 

*> \m/ 

aminer in the Patent Office. 

And further answering defendant denies |each and 
10 every allegation of the Bill of Complaint not herein 
specifically and sufficiently denied or admitted, and 
prays that plaintiff’s Bill of Complaint be dismissed. 

Wherefore defendant having fullv answered thfe Bill of 
Complaint denies that plaintiff is entitled to the relief de¬ 
manded or any part thereof and prays that he be hence 
dismissed with all costs of the proceedings against the 
plaintiff as provided in Section 4915 R. S. j 

THOMAS E. ROBERTSON, 

Commissioner of Patents. 

T. A. HOSTETLER, | 

Solicitor of the U. S. Patent Office , 

Attorney for Defendant. 


2—6492a 
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District of Columbia, 

City of Washington, ss: 

I, Thomas E. Robertson, Commissioner of Patents, de¬ 
pose and say that I have read the above answer by me sub¬ 
scribed and know the contents thereof, and that the state¬ 
ments of facts therein made as upon personal knowledge 
are true, and those made upon information and belief 1 
believe to be true. 

i THOMAS E. ROBERTSON, 

Commissioner of Patents. 

Subscribed and sworn to before me this 14th day of 
October, 1932. 

[seal.] ALBERT W. KAISER, 

i Notary Public , D. C. 

My Commission expires April 6, 1933. 

11 Order Substituting Defendant . 

Filed December 18, 1933. 

• •••••• 


Upon consideration of the motion tiled by plaintiff herein, 
it is hereby ordered this 18th day of December, 1933, that 
the Honorable Conway P. Coe, Commissioner of Patents, 
be substituted as defendant for the Honorable Thomas E. 
Robertson, formerlv Commissioner of Patents. 

F. D. LETTS, 

Justice. 


Memorandum Opinion. 
Filed February 20, 1935. 


• •••••• 


I agree with the conclusions reached by the tribunals of 
the Patent Office. The bill will be dismissed with costs. 

I BAILEY, J. 
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j 

Findings of Fact and Conclusions of Laic. 

' 

Filed March 14, 1935. j 


Findings of Fact. j 

1. Plaintiff’s application discloses and claims Apparatus 
for cracking hydrocarbons in which the cracking c<?il is com¬ 
posed of an alloy of iron and chromium, and of ij*on, chro¬ 
mium and nickel to make it resistant to sulphur 'corrosion 
in hydrocarbon oil cracking. 

2. The patent to Palmer, 1,268,763, discloses Apparatus 
for making gas from bituminous coal, the retort of the 
apparatus being formed of ni-chrome steel to m^ke it re¬ 
sistant to oxidation. 

12 3. The patent to Metzger, 1,422,878, discloses a 

retort formed of iron coated with an alloy containing 
chromium and nickel to make the retort resistant to the cor¬ 
rosive or oxidizing action of the retort or furnace gases. 

4. The patent to Kelley, 1,365,499, discloses a process for 
surface treating a metal with chromium to form p surface 
that is resistant to corrosion and oxidation. 

5. The patent to Van Steenbergh, 1,407,339, discloses ap¬ 
paratus for cracking mineral oil in which apparatus the tu¬ 
bular preheating coil 41 a (Fig. 5) is made of the well-known 
alloy of chromium and nickel commonly used as ap electri¬ 
cal heating element. 

6. The patent to Black, 1,426,813, discloses a process and 
apparatus for the production of low boiling point hydro¬ 
carbons in which apparatus cracking coils are employed. 

Conclusions of Law. j 

1. The claims are unpatentable over the prior art adduced 
by defendant. 

2. Xo invention would be involved in making the crack¬ 
ing coils of the Black patent of an alloy of iron and chro¬ 
mium, or of an alloy of iron, chromium and nickel in view 
of the patents to Kelley, Metzger, Palmer and Van Steen¬ 
bergh. 
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3. Plaintiff is not entitled to a decree for the claims and 
the Bill will he dismissed. 

JEXXIXGS BAILEY, 

Justice. 

13 Final Decree. 

Filed March 14, 1935. 


This cause having come on to be heard and having been 
tried in open court and argued by counsel for the respec¬ 
tive parties upon the pleadings and proofs adduced and 
submitted to the Court, 

It is adjudged, ordered and decreed this 14th day of 
March, 1935, that the Bill of Complaint in this case be, and 
the same herein* is dismissed with costs against the plain¬ 
tiff. 


JEXXIXGS BAILEY. 

Justice. 


From the foregoing decree the plaintiff, Gasoline Prod¬ 
ucts Company, Inc., in open court on the date named above, 
note an appeal to the United States Court of Appeals for 
the District of Columbia, and the Court fixes the cost bond 
on said appeal in the sum of $100, or in lieu thereof the 
sum of $50 in cash to be deposited with the Clerk of this 
Court. 

JEXXIXGS BAILEY, 

Justice. 


Mew or and a. 


March 15, 1935.—$50 deposit in lieu of bond on appeal. 
April 1, 1935.—Time to file Statement of Evidence ex¬ 
tended to and including May 6, 1935. 


14 


Assignment of Errors. 


Filed April 1, 1935. 

*•••#*« 

Plaintiff, Gasoline Products Company, Inc., specifies the 
following as its assignment of errors on appeal herein: 
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That the Supreme Court of the District of j Columbia 
erred: 

1. In dismissing the bill of complaint. 

2. In holding that the claims are unpatentabl^ over the 
prior art adduced by defendant. 

3. In holding that no invention would be involved in mak¬ 
ing the cracking coils of the Black patent of an allioy of iron 
and chromium or of an alloy of iron, chromium Jmd nickel 
in view of the patents to Kelley, Metzger, Palme! and Van 
Steenbergh. 

4. In holding that plaintiff is not entitled to a (jlecree for 
the claims prayed for. 

5. In not entering a decree that plaintiff, Gasoline Prod¬ 
ucts Company, Inc., is entitled to a patent for the invention 
of said John C. Black, as specified and particularly pointed 
out and distinctly claimed in his application Serial Xo. 
599,403, including claims 13, 14, 15 and 10. 

0. In not directing and authorizing the Commissioner of 
Patents to issue such patent containing said claims. 

Wherefore, and for divers other errors in the record of 
this cause appearing, plaintiff, Gasoline Products Company, 
Inc., prays that the decree entered herein under date of 
March 14, 1935, be reversed pursuant to plaintiff’s appeal 
herein, and that plaintiff be granted other and such further 
relief as to the Court mav seem just. 

HARRY H. SEMMtiS, 

Solicitor for Plaintiff. 

NEWTON A. BURGESS, 

Of Counsel. 

April 3, 1935. i 

i 

15 Copy of the above Assignment of Errors \rv Plain¬ 
tiff acknowledged this 1st dav of April, 19ol5. 

T. A. HOSTETLER, 

Per J. R. S., ! 

Solicitor for Defendant. 

•yv 

Order Making Statement of Evidence Part of Record. 

I 

Filed April 29, 1935 
##**#» 

Come now the parties hereto by their respective attor¬ 
neys of record, and thereupon the plaintiff by its attorney 

i 
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presents to the Court its Statement of Evidence taken at 
the trial of this cause, and prays that the same be signed 
and made of record, nunc pro tunc, which is hereby ac¬ 
cordingly done. 

! JENNINGS BAILEY, 

Justice. 


Designation of Record. 

Filed April 1, 1935. 

**•*••• 

The plaintiff, having perfected an appeal herein to the 
Court of Appeals, hereby requests that the Clerk of the 
Supreme Court of the District of Columbia prepare the 
transcript of record on appeal, including the following: 

(1) Bill of Complaint. 

(2) Motion to Amend Bill of Complaint. 

(3) Amendment to Bill of Complaint. 

(4) Answer to Bill of Complaint. 

(5) Order Substituting Defendant. 

(6) Memorandum opinion. 

(7) Findings of Fact and Conclusions of Law. 

(8) Final Decree, Including Notation of Appeal and Or¬ 
der Fixing Cost Bond on Appeal. 

16 (9) Deposit in Lieu of Bond on Appeal. 

(10) Memoranda of Dates of Filing, Submitting 
and Signing Statement of Evidence, and Orders in Refer¬ 
ence Thereto. 

(11) Statement of Evidence Including Exhibits of Plain¬ 
tiff and Defendant. 

(12) Assignments of Error. 

(13) This Designation. 

! HARRY H. SEMMES, 

Attorney for the Plaintiff. 

Service of a copy of the foregoing designation of record 
accepted this 1st day of April, 1935. 


T. A. HOSTETLER. 
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17 Supreme Court of the District of Columbia. 

United States of Columbia, 

District of Columbia, ss: 

I, Frank E. Cunningham, Clerk of the Supreme Court 
of the District of Columbia, hereby certify the foregoing 
pages numbered from 1 to 1G, both inclusive, to jbe a true 
and correct transcript of the record according to jiirections 
of counsel herein tiled, copy of which is made part of this 
transcript, in cause No. 54857 in Equity, wherein Gasoline 
Products Company, Inc., &c. is Plaintiff and Thomas E. 
Robertson, Commissioner of Patents and/or his successors 
in office is Defendant, as the same remains upon the files 
and of record in said Court. 

In testimony whereof, I hereunto subscribe my name and 
affix the seal of said Court, at the City of Washington, in 
said District, this 24th day of May, 1935. 

[Seal Supreme Court of the District of Columbia.] 

FRANK E. CUNNINGHAM, 

Clerk . 

18 In the Supreme Court of the District of Colombia. 

Equity Division No. 1. 

No. 54,857. ! 


Gasoline Products Company, Inc., Plaint jff, 


i 

United States Commissioner of Patents, Defendant. 

Washington, D. C., Thursday, December 18, 1934. 

Pursuant to notice theretofore given all known interested 
parties, the above-entitled cause came on for hearing in the 
Supreme Court of the District of Columbia, Equity Di¬ 
vision No. 1, at ten o’clock a. m., Thursday, Decejmber 13, 
1934, 

Before: Honorable Jennings Bailey, Associate Justice 
of the Supreme Court of the District of Columbia, there be- 
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Present: 

Xewton A. Burgess, Esquire, and Messrs. Semmes and 
Sennnqs, by 8. Warwick Keegin, Esquire, on behalf 
of the plaintiff; and 

Theodore A. Hostetler, Esquire, Solicitor, United 
States Patent Office, on behalf of the defendant. 


Counsel for the respective parties made opening state¬ 
ments to the Court and, on behalf of the plaintiff, Mr. Bur¬ 
gess tiled as Plaintiff’s Exhibit Xo. 1 the following: 

Certified copy of the Black application consisting of the 
application as originally filed, the final rejection of the 
Primary Examiner, the Examiner’s statement on appeal, 
and the decision of the Board of Appeals. 

Thereupon 


19 Enslo S. Dixon was called as a witness for and on 

behalf of the plaintiff, and having been duly sworn 
by the Clerk of the Court, assumed the witness stand and, 
upon examination, testified as follows: 


Direct examination. 


Bv Mr. Burgess: 

Mv full name is Enslo S. Dixon and I reside at Port 
*> 

Arthur, Texas. I am employed by The Texas Company. 

Briefly, mv educational training was as follows: 

I graduated from high school, in Boston, in 1903; com¬ 
pleted a course in mechanical engineering in Lowell Insti¬ 
tute in 1913: entered Boston Tech, taking metallurgical 
chemistry lookjng toward a degree in metallurgy. 

In 1917 I entered the Service in a Coast Artillery camp in 
Virginia and was there approximately two years, mostly at 
school all the time; I did not go to France. 

I have been .employed by the following companies since 
I finished my school work: 

In 1919 I entered the employ of the American Steel Wire 
Company, a subsidiary of the United States Steel Corpo¬ 
ration. My employment there was as metallurgical chemist. 
In 1923 I entered the employ of The Texas Company at 
Port Arthur, as a metallurgist in connection with their re¬ 
search laboratory, and have been there to the present date. 

Generally and briefly, mv duties and work since I have 
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The first 
iboratory, 

f 7 


been with The Texas Company were as follows 

few years I was connected with the Research L 

the Research Chief Chemist being my immediate superior. 

This work lasted for six years. 

* 

20 During the last five and a half years I have been 


1 


under the direction of the Chief Engineer 
being a part of the engineering work. 

In combination with metallurgical work, I have 
what is known as the Test and Records Departir 


my work 

charge of 
ent which 


igs, pump 
quipment, 
si as are in¬ 


is, to a certain extent, an engineering laboratory. For 
example, one man handles investigations of packi: 
equipment, and another handles pressure still c 
failures—by “pressure still”, I mean such things 
volved in a cracking tube. He is assigned to that job com¬ 
pletely, the methods of cleaning, the inspection of tubes and 
what not. 

Another man handles exchanger condenser t^ibe work, 
keeping proper records, securing proper alloys; We have a 
paint chemist assigned to painting production by various 
means; we have a group of men who inspect tanks, storage 
tanks, with respect to tank equipment, safety devices and 
what not, and another man who handles instruments, vari¬ 
ous theoretical problems, and so forth. 

The cracking tubes were made of carbon steel when I 
went with The Texas Company in 1923. 

The investigation of the problem of cracking tfibe corro- 


with The 
v all that 


sion was my prime job for the first few years 
Texas Company; the first vear it was practicall 
I did. ; 

Briefly, some of the high lights of my experience in that 
regard were: I entered the employ of The Texas!Company 
in 1923 and, early in 1924, a reaction chamber of a cracking 
unit exploded, killing a number of men, absolutely wreck¬ 
ing the battery, and severely burning the two 
batteries. 

21 The Texas Company had been conscious of the 
need of an investigation of corrosion, and tjiat is why 
I was hired. Much more so were the inspection activities 
after such a serious disaster in which men were killed. 

I spent weeks, in company with others, internally inspect - 


adjacent 


ing various pressure still vessels in order to dete 


rmine the 
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cause for failure and means to safely inspect the remaining 
units. 

Fur manv Years, although 1 did not have the role of Chief 
• * 

Inspector, i and one more man were referred to as the last 
word on equipment failure. Even at the present time I and 
mv organization have the final consulting; activities in what 
metal shall be used and whether tubes shall be removed. 
The responsibility is ours. 

1 heard of the Black invention in 1924. 

The average life of a carbon steel cracking tube at Port 
Arthur around the time I went there and made this investi¬ 
gation, ranged from a vear and a half to two vears, and that 
is still tlu* rate at the present time. 

The chief cause of failure of the carbon tubes was sul¬ 
phur corrosion. This sulphur corrosion manifested itself 
by the tubes becoming thinned down to such a point that, 
operating under temperature and pressure, they would 
swell and sometimes burst wide open, causing danger to life 

and a monev loss. 

% 

The sulphur corrosion of steel tubes is a non-uniform 
corrosion: it was what we called “spotty corrosion". 

'l’lie effect of the knowledge of the existence of this sul¬ 
phur corrosion upon the operators of these cracking units 
is that the morale is decidedlv to a disadvantage as 

% V 

“li far as operating the plant goes. If a unit is known 

to have thin tubes, men are very loath to risk their 

lives. Thev can not work as calmlv or safelv as thev can if 
% * * * 

they know their equipment is safe. 

The rate of corrosion from these sulphur compounds in 
steel cracking tubes is approximately one quarter of an inch 
a year. I mean a quarter of an inch through the side wall 
of the tube; it depends on its location, the location of the 
tube, and the cracking coil temperature at which the oil is 
run. the kind of oil that is run. 

As a result p£ my investigation of this tube failure, I 
learned that the general attitude of the industry toward 
corrosion and cracking tube equipment, in 1923 and 1924, 
was that the corrosion was due to acidic constituents in the 
oil, either mineral acid or organic acid; most of the thought 
was that it was organic acid corrosion. 

During mv investigation for the Texas Fompanv on this 
problem, I found that there was not any chromium alloy 
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metal used for corrosion prevention in or around [the crack¬ 
ing- units. 

I had occasion to read reports to the company dealing 
with that subject around that time. In 1921 thj?re was a 
report issued by \Y. C. Lauer, who was the chemist detailed 
to cracking and steel practices, in which he definitely states 
that the cause of corrosion in cracking steel units was due 
to acids and not due to sulphides. He makes that statement. 

Based upon such a finding, the metals that would be sug¬ 
gested to remedv that trouble would be acic-resisting 
metals and acid-resisting metals were used. They 
23 were principally copper and nickel alloys; they were 
used for still blocks, pump rods, valves and equip¬ 
ment of that nature in 1923 and 1924. 

I first heard of the invention of Mr. Black in 1924. 

To mv knowledge, the first chromium allov cracking coil 
or tube installed by The Texas Company was in February, 
1925. I made this installation. It was of one ti^be. This 
tube lasted two vears. It showed no corrosion frc 
no scaling from without, or oxidation from without. It was 
straight; it did not sag; it did not swell; it did 
up in seams; it was a perfectly good tube. 

A battery adjacent caught fire and in the p 
fighting the fire a stream of water was played on to this 
tube, which was a hard tube, and the tube cracked and was 
then removed. The adjacent tube that caused the fire was 
made of carbon steel. 


in within, 
. It was 
not bend 

rocess of 


coil after 
t I deter - 


I measured the thickness of the chromium alloy 1 
its removal from the unit. That was the way ths 
mined that there was no corrosion. 

Based upon my experience with chromium aijloy tubes 
since that time, my opinion as to the life of that|first tube 
is that if it had not met with this water accident!, the tube 
would have leased indefinitely, ten or fifteen vcai*s, maybe 
more. 

I have installed chromium allov cracking tubek for The 
Texas Company since that time. In June, 1926, twenty 
tubes were installed as a further source of tests! from the 
first one. They lasted two years and were removed from 
service, because of changes in construction. jCone had 
failed. Thev showed no measurable corrosion: no scaling: 
no swelling. 
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24 They were used continuously and put in a location 
where thev were fired hard from the bottom row of 

horizontal preheating, and were shown no consideration. 

Chromium steel alloy cracking tubes have been used ex- 
tensively by The Texas Company since the first two experi¬ 
mental trials. Eighty per cent of the tubes used since 
192S, 102!) have been such alloy tubes; that is, at Port 
Arthur. At San Antonio, El Paso, California—eighty per 
cent is a conservative figure of allov tubes being used. 

Even today where cracking does not take place and tem¬ 
peratures are low, it is customary to use carbon steel 
tubes; that is assuming the corrosive stock is not there, the 
stock is not so corrosive. 

In some plants alloy steel tubes are used practically 

throughout heater and outside lines. It is true that in all 

* 

of the cracking units where the sulphur corrosion problem 
is present the chromium steel alloys are used exclusively 
in the cracking area. 

There again it depends on the grade of stock carried. I 

mean, a corrosive refinery would call for one answer and a 

non-corrosive refinery would call for another answer. 

I have found from my experience that the chromium alloy 

tubes possess a great many advantages over the carbon 

steel as material for cracking tubes. T would like to read 

the list. There are so manv advantages. 

% 

The corrosion rate is much lower; 

The scale rate is much lower; 

The strength is much higher: 

The ability to swell prior to rupture is very marked: 

The ability to stand higher temperature without 

25 failure is important: 

The tendency toward sagging is less and. there¬ 
fore. less necessity exists for intermediate supports: 

They will operate with a thicker coke formation without 
failure; 


The tendency to burst wide open suddenly is much less 
than with carbon steel; 

The wear resulting from cleaning the tubes with the me¬ 
tallic tube cleaner is less in view of the toughness of the 
chromium alloy tubes: because of this toughness there is 
less erosion from the gas and oil; 

The wasting away of tubes from erosion, that is, the rush 
of oil through the tubes, is less with chromium alloy than 
with carbon steel; 
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\x c can use a less amount of metal in the chroniium tubes 
than in the carbon steel for the same service; tjliis would 
result in a thinner wall for the tube, which, in tiirn, would 
avoid internal stresses which we feel have been causes of 
rupture; thinner walls of tubes afford more efficient heat 
transfer; 

There is less danger with chromium alloy tubeH by direct 
flame impingement in case fire gets out of control!; and less 
trouble with chromium alloy tubes in putting jm return 
bends after cleaning because of the smaller amount of 
bending of the chromium alloy tubes during operation; 

Since there are fewer renewals of chromium alloy tubes, 
there is less labor necessary because the tubes la|st longer. 

Xow, each of these advantages that I have enumerated, 
is a real substantial advantage from a i practical 
26 standpoint, and are so recognized in smlli confer¬ 
ences as I sit in. 

The most prevalent danger to life and equipmc 
neetion with oil cracking prior to the adopti< 
chromium allov tubes was tube failures. Sonic of the 
sources of danger from that angle are 

The tube thins down from corrosion, sometime 
while it is still operating under pressure and temperature 
and with a higher through-put rate under pressure as the 
tube becomes hot its strength is decreased and, being thin 
from corrosion, it bursts open. 

This presents a hazard to life and a loss of money from 
property 


nt in con- 
in of the 


s rapidly, 


tube, it is 
s can not 

be done right away. Much oil passes through th|o rupture 


Since the pump is charging the oil through the 
necessary to cut down the charge, stop it, but thi 


eloped in 
erator to 


and, of course, ignites. The battery may be env 
flames and sometimes it is impossible for an oj 
shut off the proper valves, and the fire continues. Fre¬ 
quently it is attended with loss of life. This is particularly 
true of outside lines. Outside lines are much more dan¬ 
gerous, much more of a hazard, than tubes in the furnace. 
By “outside lines” I mean those outside the cracking fur¬ 
nace, such as a line going from the preheater. Tt is really a 
part of the heater coil: your pump discharge allowing cir¬ 
culating of the hot oil into the preheater: vapor lines al¬ 
ways. 

%/ 

That outside line is a part of the cracking system. 
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At Port Arthur, where 1 was located, fires as a result of 
tube failures, prior to the adoption of the chromium alloy 
tubes, were very frequent. 1 would say that once a 

27 month would be very conservative: sometimes more 
often. 

Since the chromium alloy tubes have been installed, tube 
failures are a rare occurrence: they are almost inexcusable. 
The alloy does not suffer spotty corrosion: it corrodes 
slowly enough that it can be graded: the operator can know 
what to run his temperature and pressure. 

I have read over and am familiar with the disclosure of 
the Black application. Serial Number 500.40M, involved in 
this case. 

I have studied Palmer patent Xo. 1,‘268,763, which is Ex¬ 
hibit U A" in this case. 

Palmer does not disclose anything tending to show that a 

chromium steel allov or a chromium nickel steel allov is 

» • 

resistant to sulphur compounds. 

Palmer uses the alloy of his patent for a heat resistant 
metal to be fired externally and to be resistant to corrosion 
as present from oxidizing gases or to scale as it is com¬ 
monly called. 

He also uses it as is shown on Pa ire 2 . Line SO. because it 
is pervious to the passage therethrough of strongly oxidiz- 
inu' external erases, heating: medium, and since it can bo 
penetrated by ian oxidizing* gas he finds that the carbide 
pick-up from the inside, which is wholly detrimental to the 
steel on the inside, is great reduced. 

That property which Palmer emphasizes would be en- 
tirelv unsuitable in a cracking tube. 

There is no similarity between the problem of preventing 
an attack on metal from air oxidation and carbide-forming 
gases as distinguished from the effect on metal of sulphur 
compounds in oil cracking. 

28 Palmer uses this alloy for oxidation resisting, or 
for an oxidation resistant to hot gases and because 

of its ability to be partially pervious to the passage there¬ 
through of strongly oxidized and external gases, whereas 
Black uses his alloy for resistance to sulphur corrosion. 

Xow, beginning on Page 2, Line 56, and down to Page 
2, Line 105, Palmer points out that the mere application of 
the high temperature of 1100 degrees C. would cause his 
allov to become brittle unless he had, as he states, a surface 
at least partially pervious to gases. 
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Xow, assuming that brittleness would be brought about 
by the high temperature, there is nothing in oijl cracking 
to offset that tendency as there is in Palmer's disclosure. 

The question of “pick-up” of carbon on the inside of 
tubes and cracking chambers has been considered. 

I recall considerable work done by a manufacturer of 
pressure vessels in which specimens from stills! were ex¬ 
amined as frequently as they were available to se<[ if carbon 
pick-up and change in structure on the inside of if. pressure 
vessel had occurred; that is also the case of carbon steel 
tubes; examination of carbon pick-up has been made. 

There would be no such action take place in oil cracking 
as explained by Palmer, beginning at Page 2, Line 56, and 
extending through Line 105. 

There would be no harmful sulphur compounds present 
in carrying out the process of manufacturing natural gas 
in accordance with the disclosure in the Palmer patent, if 
a carbon steel retort were used. 

There would be no harmful product, no harmful reaction 
between sulphur and carbon steel in the Ffalmer re- 
29 action process. 

In the opinion of the Board of Appeals, indirect 
reference is made to the Palmer patent as disclosing a use 
by him analogous to the use by Black in his composition. 

There is no analogy whatever between Palmer’s use of 
his composition and Black’s use of his eompositioif. 

There would be no oxidation problem presented with re¬ 
spect to the interior of the retort in making natural gas sub¬ 
stitutes in a device such as that shown in the Palmer pat¬ 
ent if that device were made of steel. 

He is operating in a reducing atmosphere. That is op¬ 
posite to oxidation. 

I have studied the Gillespie patent Xo. 1,306,6|90, which 
is Exhibit B. 

I do not find in it anv suggestion that anv kind of a tube 
might be made of the compound structures shown and de¬ 
scribed in this patent. 

There is no reference in the Gillespie patent tp the use 
of the material disclosed therein in the oil crajcking in¬ 
dustry. He indicates that his material is particularly use¬ 
ful for resistance to fruit juices, pickles, foodstuffs; in 
cooking, in the canning industry; in dental plates and so 
forth. 
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There is no disclosure in the Gillespie patent showing 
that he in any way appreciated the problem of sulphur cor¬ 
rosion in oil cracking. 

In my opinion, the compound structures disclosed by Gil¬ 
lespie would be unsuitable for the making of any kind 
of a tube that could be used as an oil cracking tube in the 
oil cracking industry. 

30 Because of the forming of a tube, the process of 
fabricating dualplate into tubes, would be such as to 

rupture the bond between the alloy and the steel so the 

process would be unsuitable. There is no intermingling 

of the crystals between the alloy and carbon steel which 
• • 

would be possible under this method. One would have ad¬ 
hesion and not metallurgical bond. 

I have never heard of a tube or seen a tube made of the 
composition such as that shown and described in the Gilles¬ 
pie patent. 

There is no analogy between anv use disclosed in Gilles- 
pie’s patent and that disclosed in Black’s. 

I refer to the Kelley patent 1.365,499, which is Exhibit C. 
Briefly stated' this patent discloses the formation of a 
coating by means of alloying a metallic powdered chro¬ 
mium with base metal steel. When both are raised to a 
sufficient temperature the process is similar to calorizing, 
except in calorizing aluminum is used, whereas in the Kel¬ 
ley process metallic chromium is used. 

The outside surface of Kellev’s metal would be metallic 
chromium: underneath the metallic chromium would be an 
alloy of iron and chromium. That would be of variant 
percentages as you go deeper in to the base metal itself; 
iron chromium allov. 

In Line 87, Page 1, Kellev definitely states that the 

^ » • • 

chromium coating would be pervious to hydrocarbon gas. 
Such porosity would be a disadvantage in oil cracking. 

In Line 87. he definitely states that due to his process, 
carbon will be reduced in his base metal. To over- 

31 come and correct this difficulty he definitely states 

• » 

that the treated metal with the coating may be placed 
in contact with hydrocarbon gas at a proper temperature 
and carbon pickup of the base metal will be obtained. His 
statement, starting with Line 87, deals with a very well 
known practice in metallurgical routine work. 

This particular phase of hydrocarbon penetration would 
be verv much undesirable on oil cracking tubes. 
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skips and 
the skips 


We have had a great deal of experience with calorizing 
processes. The results are as follows: 

Calorizing is not a continuous coating. It has 
holidays and sulphur reactions proceed where 
and holidays exist; also, cracking tubes must be, of neces¬ 
sity, cleaned with a mechanical cleaner periodically, say 
every fifteen or thirty days, to remove the cokei That is 
baked hard on the tubes and vou have to take a mechanical 
cleaner and rub the tubes hard to get it off. You knock 
it and it is repeated impact, so much so that repeated im¬ 
pact actually takes out of the carbon steel tube pieces of 
metal of the calorized tubes. This mechanical knocking will 
remove the coating and allow the base metal tjo be laid 
bare and attacked by sulphide corrosion. Asia matter 
of fact, this is a hazard because the operators realizing or 
feeling, rather, that they have a protected tube (ire prone 
to be less careful and watchful of their tubes and that may 
result in disaster and loss of life. 

The coating Kelley discloses would be subject to the 
same difficulty I have experienced with the calor 
The size or the diameter of these cracking 
32 ally used is three or four inches, outside 

The wall thickness is about four-tenths of an inch; 
three-tenths to four-tenths, depending on the si^e of the 
tube. The inside of a three-inch outside diameter tube 
would be about two and six-tenths to two and seven-tenths. 
Two and seven-tenths is the standard I. D. And the wall 
thickness is about three and a half to four-tenths. 

Kelley’s problem of putting on such a coating as he talks 
about here would be increased when he tried to apply it to 


zed tube, 
coils usu- 
diameter. 


a tube having two and seven-tenths inches inside 


diameter 


as compared with putting it on a plain sheet or inside of a 
drum or larger surface. It is difficult to process jinside of 
a tube without skips and holidays. The calorizing is hard 
to do; this would be harder than calorizing because the 
melting point of aluminum used in calorizing is mi^ch lower 
than the melting point of chromium used in the Kelley proc¬ 
ess. So, the chances are that a good, continuous coating 
with aluminum is better than with the chromium! 

I also call attention to the fact that Kelley ii} Line 44 
mentions that he adds powdered metallic aluminuhi, which 
is similar to the calorizing, the thought being, of course, 
that this is to aid him in putting on the chromium. 

4—6492a i 
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The products of the Kelley process, as disclosed by him, 
have many commercial uses, such as for furnace parts, 
boiler tubes, and burner parts. Where this severe knock¬ 
ing is not experienced, they would have use there. It 
would be a bad thing for an oil cracking tube because of 
the uncertainties that you have in the tube, and the impos¬ 
sibility of getting a coating that would resist sulphur cor¬ 
rosion. Also this coating, a coating of this sort, 

33 would be inherently rough; coke would stick to it, 

and that would make it necessarv to have more fre- 

% 

(pient cleaning than if it were smooth. 

If a cracking tube could be processed one hundred per 
cent as laid down in this patent, and if the coating were 
not pervious to hydrocarbon gases, which he says it is, and 
you had a perfect line of coating, it would have a wide ap¬ 
plication in the oil cracking industrv. If vou could con- 
(pier the “ifs ? ’ you would get along all right. 

There is no analogy between the use disclosed bv Kellev 

V. • • • 

of his material and the use of his alloy disclosed by Black. 

Black presents an alloy for sulphur resistance. Kelley 
presents an alloy for prevention against gas oxidation. 
He advocates it for low temperature oxidation and he men¬ 
tions the salt spray test as a yard-stick to grade the merits 
of the alloy. Xo mention is made of sulphur corrosion. 

There is no analogy between sulphur corrosion and the 
corrosion that would result from the salt pray test referred 
to in the Kelley patent. 

I now refer to the Van Steenburgh patent, being Exhibit 
D, patent Xo. 1,407,339. Reference is made to the use of 
chromel, an allov of nickel and chromium of about eightv 
per cent nickel and twenty per cent chromium. He uses 
that as a preheater particularly in reference to ability to 
raise the temperature of the oil, shown in Figure 5. 

The nature of the chromel he refers to there is as an elec¬ 
trical resistance allov. It has been for manv vears. It is 

* » » 

much used in heat treating furnaces and generally in the 

steel industrv and others. It is used in evervdav life in 
* « » 

toasters, waffle irons, flat irons and other household 

34 appliances. 

The Van Steenbergh patent discloses the use of 
this chromium nickel alloy as the preheater 41-A shown in 
Fig. 5, and he discloses it for heating elements inside of 
tubes shown in Fig. 1, the detail of which is shown in Fig. 
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They contain a chromel element on the insid^?, properly 
insulated. 

Referring to Fig. 3, the small circle with the plumber 16, 
is the chromel. 

And in his cracking chamber, as shown in Fig. 1, which is 
the big device there at the left, these chromel heating units 
do not come in contact with the oil at all. They! are inside 
of a tube; the oil is sprayed on the outside. 

The metal on the outside is carbon steel. 

The shell of the cracking chamber is also calrbon steel. 
That is so stated in the patent. 

The pipe 42 is made of carbon steel. 

The primary function of this chromel metal ill the tubes 
41-A, as shown in Fig. 5 of the Van Steenbergh patent, is 
fundamentally an electrical heating device to raise the tern- 
perature of the oil by electric resistance. It haj* the same 
function that the chromel wire in the toaster or 
has. In this shell he shows it in Fig. 1 to the left 
ing element. 

I find nothing disclosed in this Van Steenbergh patent 
that indicates that he regarded chromium stedl alloy or 
chromium nickel steel alloy as useful as an oi!l cracking 
tube. 

There is no disclosure as to corrosion 
35 for its use, for the purpose advocated. 

Steenbergh patent shows the contrary, namely, that 
he did not appreciate the fact that this metal was resistant 
to sulphur compounds. He ties into this electric resistance 
alloy coil; he ties in with carbon steel, as shown aj 42. Also 
his chamber 1 contains tubes electrically heated from 
within, but they are carbon steel on the outside. ! Over the 
carbon steel is splashed the oil. If the oil were [corrosive, 


[waffle iron 
as a heat- 


resistance 
The Van 


resistant 
lould also 


sufficiently to have 41-A made out of corrosion 
metal, then the tubes shown in Fig. 1 to the left s 
be made out of corrosion-resisting, sulphide-resisting, metal. 
To be consistent, if he were presenting a corrosion sulphide 
resistant installation, why, the shell walls should' 
sion-resisting metal also. 

For the convenience of the Court, I call attention to Page 
2, Line 57, which refers to the walls of the chan|ber there 
being made of iron, and to Page 2, Line 95, wher 
about the tubes eleven, the exterior being mad^ of iron; 
there are other places too. Page 3, Line 10, and perhaps— 
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yes, Page 2, Line 112; also Line 122, and various other 
places where reference is made to the fact that these parts 
are made out of iron. 

In my opinion, one skilled in the oil cracking art would 
not be taught by the disclosure of the Van Steenbergh pat¬ 
ent that a chromium steel allov or a chromium nickel steel 

m/ 

alloy would be useful to resist corrosion from sulphur com¬ 
pounds produced in the cracking operation. 

The use disclosed in the Van Steenbergh patent of his 
chromium nickel alloy is not analogous to the use of the 
chromium steel alloy of Black. Van Steenbergh uses 

36 his alloy for electric resistance-heating, whereas 
Black uses his alloy for resistance to sulphur corro¬ 
sion in oil cracking. 

I know of no instance where an arrangement such as that 
shown in Fig. p of Van Steenbergh has ever been used com¬ 
mercially for the purpose of heating oil as he claims to be 
able to do. I think it would not be a practical way to heat 
oil, from the economy standpoint. When you consider the 
low cost of oil ,in a refinery, and gas, in a refinery, the use 
of electric resistance heat for heating oil would be pro¬ 
hibited from a cost standpoint. 

As to danger involved in trving to heat oil bv this elec- 
trical means, such as shown by the Van Steenbergh patent, 
it is a common practice in oil refineries to be very careful 
with respect to, sparks. For that reason, spark-proof tools 
are used, enclosed switches are used, and motors. With an 
arrangement of this sort it would be considered not par¬ 
ticularly safe with respect to operation to have electric 
heater coils where loose connections might occur in the 
presence of hydrocarbon vapors. 

I now refer tp the Metzger patent, Exhibit E. 

We have had a great deal of experience with methods 
such as are disclosed in the Metzger patent for putting sur¬ 
face coatings on metal. 

Briefly stated, my experience has been as follows: 

In January, 1926, we learned of a process similar to this 
process. I investigated the process and, on my recommen¬ 
dation. The Texas Company purchased equipment to coat 
metals in a similar manner to this described bv Metz- 

to 

37 ger. This process consists of a tool or gun through 
which a wire of selected composition is passed 
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through an oxyacetylene flame. The alloy is melted and 
blown onto the surface with a blast of air forming! a coating. 

The Texas Company spent upwards of $10,0^0 at Port 
Arthur alone in this endeavor to get this coating. 

We coated the inside dome of ten black oil agitators; we 
coated the inside roof of two run-down tanks; we coated 
the entire interior of a tank used to store transformer oils; 
we coated the upper third of a reaction chamber. The re¬ 
sults were negative. The coating did not afford the protec¬ 
tive coating against acids in the case of the black oil agi¬ 
tators, and against sulphide and other corrosive agents in 
the case of the run-down tank, and against sulphur in the 
case of the reaction chamber. 

If we found it impossible to put a suitable (footing on 
these large vessels, I have mentioned, it would be impos¬ 
sible with the present equipment to put a coating on the 
inside of a three-inch or a four-inch tube. 

Even if we got a coating on the inside of a three-inch or 
a four-inch cracking tube as well as we got it onjtlie inside 
of the larger chambers and vessels, there would |be a posi¬ 
tive corrosive action going on inside of the cracjking tube, 
because this process makes no metallurgical bonjl with the 
base metal, steel; and, since cleaning with rpechanical 
knockers must take place every fifteen or thirty 
coating would be probably all removed the first t: 
cleaned. 

Metzger makes no reference whatever in his jdisclosure 
to the use of this process on cracking tube<j. 

38 He makes no reference in his patent to the fact 
that his coating may be resistant to sulphur com¬ 
pounds. 

He does not even mention the use of a process on tubes 
of anv kind. He is referring to a retort. 

1 

You have various retorts used in the manufacture of gas. 


days, the 
me it was 


ment and 
bble. 

oint. met- 


J 1 


You have various chambers used for heat treat 
processing of steel in which this might be applic 

In our efforts we used mostly the low melting 
als, such as lead, zinc, aluminum, and so forth. 

If we had difficulty with putting a suitable coating on 
with these low melting point metals, it would be njiuch more 
difficult with chromium because of the high meljing point 
of the chromium alloy. 
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I have never heard of any instance where cracking tubes 
have been made by a process of that such as Metzger is 
using—chromium. 


Products of the process such as Metzger discloses have 
commercial uses in their own field, principally for protec¬ 
tion for steel structures, like bridges, where there was no 
mechanical cleaning; for decorative purposes; for novelty 
jobs such as plaster casts coated with bronze and copper; 
they have a certain field that is their own, but not in the 
oil cracking field. 


The use which Metzger mentions in his patent of his 
product, is not analogous in anv wav to that which Black 
makes of his alloy. lie uses his coating for protection 
against oxidation, exterior scaling in a retort, while Black 
uses his for protection against sulphur corrosion. 

As compared with the cracking coils in use prior to Black, 
in my opinion, Black produced a new and useful re- 

‘19 suit in making oil cracking tubes. 

• * 

As compared with the cracking coils in prior use. 
Black produced a cracking coil having an increase in effi¬ 
ciency. His alloy would stand higher temperatures, be 
stronger and stay on stream longer and is more efficient; 

the longer runs are less worrving: there is less worrv about 

» % ' 7 * 

corrosion with regard to efficiency of operation. 

Black's alloy effected a saving of operation of crack¬ 
ing coils as compared with steel cracking coils. The equip¬ 
ment would stay on stream much longer. These cracking 
coils of the chromium steel alloys have gone into wide com¬ 
mercial use. 


Cracking tubes of the Black composition have a beneficial 
effect as far as operators are concerned. The effect on 
morale of operators when equipment is operated with un¬ 
known quality of tubes is such as to cause a very tender 
condition around batteries. Men arc nervous, excited, and 
very much concerned when the equipment is at all doubtful 
as to its safety. Their lives depend on the condition of the 
battery operating under temperature and pressure. 

Also, in regard to construction forces, with an alloy tube 
there is much less change of tube because of corrosion, 
much less tugging, pulling and dragging and rolling in 
tubes, much less general work; and that is particularly true 
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conserva- 


a pound, 
ds on the 
pressure 
hundred 


of small refineries where the personnel is much more 
limited than it is at Port Arthur. 

In my opinion, cracking tubes of the Black composition 
have at least five times as long a life as carbon st^el tubes; 
in some cases many more times than five. Five is 
five. 

40 The price per pound of steel cracking tubb was, ap¬ 
proximately, four cents a pound prior to Black’s day. 

The price of the alloy of the Black composition for crack¬ 
ing tubes would run from ten cents to sixtv cents! 
depending on the alloy used, which, in turn, deper 
location of the heater in which it is placed. The 
commonlv used in oil cracking ranges from four 
pounds to tin* square inch to six hundred pounds to the 
square inch depending on the location in the heatejr in ques¬ 
tion: some tubes operate lower, at lower pressure; some at 
higher pressure than others. 

The temperature range is from seven hundred to one 
thousand and fifty, again depending on the location of the 
particular tube being considered. 

That is the temperature of the oil. The tube temperature 

runs as high as thirteen hundred Fahrenheit bv actual 

measurement, mavbe more. 

* 

Briefly, I give some indication as to the loss of time, loss 
of production, damage to equipment and operators caused 
bv the bursting or cracking of a coil in a furnacb when it 
is in operation. A tube will thin down from corrosion. It 
is operating under pressure and temperature and will swell 
and burst open or sometimes burst suddenly open 


This 


s is 

particularly true with respect to hazard from outside lines. 
In the meantime, the charging pump is operating at full 
capacity. A large number of barrels of oil are deposited 
around the unit which, of course, with the oil feeding the 
flame it takes some time to stop the pump. If the fire is 
unusually severe, it is impossible to get to thg control 
valves. A battery burns and maybe the adjacent 
41 batteries catch on lire. This is expensive, }md there 
mav be loss of life. 

I have photographs showing tubes that have 
actual experience. Maybe the Court would be interested 
in looking at those. Photograph Xo. 1 (indicating! a photo¬ 
graph) shows a portion of vapor line operating at tour hun- 


burst in 
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dred pound pressure and nine hundred degrees tempera¬ 
ture, which burst in the Port Arthur refinerv unit. 


Mr. Burgess: I offer that as “Plaintiff's Exhibit Xo. 2.” 


* » 


(Photograph in question was 
Plaintiff's Exhibit Xo. 2'\) 


marked by the Reporter 


That was a vapor line of carbon steel. 

This (indicating a second photograph) is a photograph 
showing discharge connection from a pump: that portion 
on the left had been removed and was full thickness and the 
portion to thq right was one-sixteenth of an inch or less. 
This caused a severe tire. 


Mr. Burg 
Exhibit Xo. 


ess: 


I will ask that that 


be marked “Plaintiff's 


(The photograph in question was marked by the Re¬ 
porter “Plaintiff’s Exhibit Xo. 3.”) 

Photograph Xo. 3 represents a section on the left which 
had corroded, which, compared with the section on the 
right, which is a new tube, the weight for the same length 
in the same size tube is dropped from thirty-four pounds 
to nine pounds. 

Mr. Burgess: I offer that as “Plaintiff's Exhibit Xo. 4.” 

(The photograph in question was marked by the Re¬ 
porter “Plaintiff’s Exhibit Xo. 4.”) 

42 This photograph (indicating another photograph) 

represents corrosion found in carbon steel tubes. 
The two tubes shown on the left are approximately one- 
sixteenth of an inch thick; the third from the left is full 
size. The tubes on the left were under pressure and tem¬ 
perature. 

Mr. Burgess: I ask that that be marked “Plaintiff’s Ex¬ 
hibit Xo. 5.” 

(The photograph in question was marked by the Reporter 
“Plaintiff’s Exhibit Xo. 5.”) 


The metal of which all of these tubes shown in these four 
photographs were made was carbon steel. 

The art began to use tubes in oil cracking in 1915 with 
the introductioipof the Burton Clark installation. 
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The metal of which the cracking tubes were composed 
prior to Black's alloy tubes was carbon steel. Itj was used 
successfully for that purpose up until Black’s dai\ 

I have already referred to the installations made bv me 
for The Texas Company of chromium alloy cracking tubes, 
those installations lasting over a period of two years. I 
regard that period of what we might call experimental use 
for those tubes as a short period for an industry to adopt 
such a thing as that in its cracking apparatus. 

When one considers the danger to property an[d life and 
the fact that carbon steel had been known for years, I 
would sav that the large tonnage of allov tubes introduced 
into the oil cracking industry in the last seven years showed 
a very rapid advance in the art of using alloy tubes. 

The possible chemical reactions between the hydrocar¬ 
bon oil in the cracking tubes and the metal of the cracking 
tubes are complex. 

43 When it is considered, the very complex structure 
of the hydrocarbon molecules, the number of reac¬ 
tions between the oil and the metal of the tube are almost 
infinite; in fact, very little is known today of the exact 
structure. 

i 

Cross-examination. 

Bv Mr. Hostetler: 

* 

Q. Mr. Dixon, does all natural petroleum oil contain sul¬ 
phur? A. I would sav tliev all contain some sulphur, ves. 

Q. Y es. Are there any other corrosive elements in natu¬ 
ral petroleum besides sulphur? A. Yes, there aj*e. 

Q. Is sulphur found very profusely in soft coal? A. 
Yes. 

Q. If oil would run through a pipe without heat or pres¬ 
sure, would there be any corroding effect? When I say 
“oil” I mean natural petroleum oil. A. Verv little. 

Q. Very little? A. Yes. 

Q. Is it increased, the corroding effect, increased by heat 
and pressure? A. Yes. 

Q. What is the heating temperature for cracking oil, ap¬ 
proximately? A. Eight hundred to nine hundred degrees, 
or even as high as ten hundred and fifty degrees. 

5—6492a 
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By the Court: 

Q. Js that Fahrenheit- A. That is Fahrenheit; depend¬ 
ing on the process. 

44 By Mr. Hostetler: 

Q. In the Palmer patent, at the bottom of Page 2, he 
gives some of the qualities- 

The Court (interposing): Which exhibits? 

Mr. Hostetler: Exhibit A. 


By Mr. Hostetler: 

Q. It gives a table of composition with nickel, chromium 
and iron. Is that, approximately, the proportions that are 
usually used in metals of that kind? A. That is—that is, 
approximately, the proportions used for heat resistant 
metals. 

Q. And the last line, on that page 2, it says: 


“Moreover, it 
tensile strength, 
pansion.” 


corresponds substantially to cast iron in 
heat conductivity and co-efficient of ex- 


Is there anvthing inconsistent in that statement with the 
qualities that you testified to as to this metal? A. Yes. 

Q. Does it increase the tensile strength over carbon 
steel? I mean the chromium and nickel in the allov? A. 
Yes. 

( t >. The Palmer patent, Exhibit A, as shown in Fig. 2, we 
have there a retort, narrow, high, long. 

In the use of that apparatus as a retort for making natu¬ 
ral gas substances, is not soft coal placed on the inside of 
that retort and then heat by gas or otherwise applied to the 
outside ? 

Would that not bring the heat and sulphur gases that ex¬ 
ist therein in contact with the surfaces inside and 
45 outside of that retort? A. It would bring them in 
contact with the inside of the retort, ves. 

Q. Turning now to Exhibit D, the Van Steenbergh pat¬ 
ent, Fig. 5: That is stated to be a preheater and, on Page 4, 
in describing Fig. 5, we find at Line 16 this: 


“The pipe sections 41 (a) may be composed of chromel, 
an allov of nickel and chromium and well insulated in a 
well known manner. ” 
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■ 

Further down in Line 40, it gives the temperature for 
heating eight hundred degrees to one thousand degrees 
Fahrenheit. 

Would that temperature be operative to prehejat the oil? 
A. Yes, it would be operative to preheat the oilj 

Q. Turning now to Fig. 1 of the Van Steenbeifgh patent, 
at the lower right hand corner of that figure I se^ the word 
“preheater” which is arranged, as stated in th(|‘ specifica¬ 
tion, to be heated by coal or oil fuel. 

Does that function or is it intended to functioiji the same 
way as the preheater in Fig. 5? A. It is used to preheat 
the oil. 

Q. It distinguishes from Fig. 5, though, by using a dif¬ 
ferent heating material, does it not? A. It jis distin¬ 
guished from preheater Fig. 5, by its different method of 
heating and by a different heating material, yes!. 

Redirect examination. 

Bv Mr. Burgess: 

In cross examination I was asked about the pres- 
4fi enee of sulphur in soft coal. I know that it is cus¬ 
tomary in purchasing coal for making natural gas to 
put a limitation on the amount of sulphur that may be 
present in the coal. 

. .... 1 

And under the circumstances existing inside tjhe retort, 

Fig. 2 of the Palmer patent, there would not be presented 
any question of sulphide corrosion, not even if there were 
the permissible amount of sulphur in the coal used. That 
is because the sulphide under the temperature of this re¬ 
tort is so high in temperature and dry that it does not, 
would not, attack this retort even if it were steel. I might 
call attention to the fact that processes of this sort cus¬ 
tomarily used steel stand pipes, for years, without any 
particular corrosion from sulphur compound anfcl also to 
the fact that preheaters and tubes in oil cracking knd stills 
fired by gas and oil, which are relatively rich in sulphur, 
have no corrosion problem on the exterior, where they 
come in contact with these products of combustion, other 
than air oxidation due to temperature. 

Xo exception is made with respect to sulphide corrosion 
from the outside of tubes although sulphur is present. 


i 

i 

I 
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Now, in reference to the Palmer patent, I was asked on 

cross examination whether there was anything inconsistent 

in the statement beginning at Page 2, Line 130, with the 

qualities that I have attributed to the Black composition 

and my answer was that there were some inconsistencies. 

Thev are as follows: 

• 

Palmer is purely a coating job. It is a cast job which 
would have lower ductility, whereas the tubes of the 
Black type would be drawn tubes, processed, not cast. 

47 The Black tubes have higher tensile strength than 
cast iron and, therefore, according to this statement 
at the bottom of Page 2, the Black composition would have 
qualities not found in the composition given here in the 
table of Palmer. And if the composition of which the 
cracking tubes are made had no greater tensile strength 
than cast iron, they would not be suitable as cracking tubes. 
This Palmer patent says that its composition is comparable 
to cast iron and in cracking tubes we look for higher 
strength than cast iron, higher ductilitv, a drawn rather 
than a cast tube. 


Mr. Burgess: That is all. 

Mr. Hostetler: Nothing more. 

Mr. Hostetler: I might, in order to make certain that 
these patents are in the record, introduce them officially 
as Defendant's Exhibits. 

(The patents in question were appropriately marked by 
the Reporter and placed in the custody of the Court.) 


48 Be it further remembered that the foregoing con¬ 

tains the substance of all of the evidence given on the 
hearing of this cause, and in order that the same may be pre¬ 
served and made of record this statement of evidence is 
duly stated, approved and signed, and ordered to be made 
of record in the above-entitled cause this 29th day of April, 


1935. 

By the Court: 


JENNINGS BAILEY, 


Justice . 


Service of the foregoing statement of evidence is ac¬ 
knowledged this 23rd day of April, 1935, and the attorney 
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j 

for the defendant consents to the settlement pf the said 
statement as submitted. 

T. A. HOSTETLER, 
Solicitor for Defendant . 

I 

49 [Endorsed:] In the Supreme Court of the District 
of Columbia. Equity Division Xo. l.j Gasoline 
Products Company, Inc., Plaintiff, v. United States Com¬ 
missioner of Patents, Defendant. In Equity jXo. 7)487)7. 
Statement of Evidence. 


(Here follow 4 photos, folios 50-7)1, 52-53, 54-5.), 56-57.) 
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i 

Department of Commerce, United States Patent Office. 
To all persons to whom these presents shall come,! Greeting: 

i 

This is to certify that the annexed is a true copy from the 
records of this office of Certain Papers, under Section 4915 
of the Revised Statutes, in the matter of the Pending Appli¬ 
cation of John C. Black, Filed November 6, 1922, Serial 
Number 599,403, Renewed July 7, 1927, for Improvement in 
Heating Coil for Cracking Hydrocarbon Oils. 

In testimony whereof 1 have hereunto set my (hand and 

caused the seal of the Patent Office to be affixed, at the 

Citv of Washington, this eighth dav of November, in the 

vear of our Lord one thousand nine hundred and thirty- 

four and of the Independence of the United States of 

America the one hundred and fiftv-ninth. 

* 

[Seal Patent Office, United States of America.] 


CONWAY P. COE, 
Commissioner of Patents. 


Attest: 

D. E. WILSON, 

Chief of Division. 
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:0!£<IJ5I01T33 03 PATENTS: 


Yoi 


>ur petitioner, .John C. Blaok, a oijtisan of th 

ztt,p~r*~ United States, resident, of P e e t rehea, i n t he gafi e h -cr 

- T 


> ? 






.. »f 



3 , and State of L o feioi e n a-, whose Poat Offioe ad Ire a a 
ty T’ .a^ ^Tva^that letters patent aay be 


granted to his for a HEATING COIL FOR CRACKING HYDROCARBON 


OILS, as set forth in the annexed specification. 


And he hereby appoints J. T. Ne7/ton, 
i3 Washington Loan t Trust Cospany Building, 'Washington, 
District of Columbia, and whose Registration Npmber is 


whose addresa 


his attorney with full power of substitution and revocation, 
to prosecute this application, to aske alterations and aaend- 
■roents theroin, to sign his naae to the drawings, to reoeira 

I 

the Patent, and to transact all business in the Patent Office 
connected therewith. 

Signed at Bestrehan, in the Parish of Saint Charles, 
and State of Louisiana, this X// day of 19ES. 
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specification 


70 ALL WHOM IT WAY CONCERN: 


Be it known that I, John C. Black, a oitlsen of tha 



United States, residing at La— t h e Pariah o f Oalni - 

gfre- r l e a , State zf^a^ttu^^OAro Invented a HEATING COIL 703 

owing la a 


CRACKING HYDROCARBON OILS, of which the foil 
fication: 


apecl- 


/ 
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'.'nib invention relates to tne an of producing lev. 
belling point hydrocarbons Xron thcse of higr. boiling point 
fcya roca rbon* a;.u v.ore particularly by tr.e pro cettj described 
in rsy -acplJeeavror-, Serial No. J 6* 44£re . In /hi eh ue hydrocarbons 
are heated in a ceil axiu maintained «nlie Owing heated ala 
press -re sufficient to prevent Taper!sution of tne nyurocaroone 
arc this application icr i.et-ers ratent refers ptjrticuiarly to 
tr.e method of cp*r<-ti.n 6 a.a constructing tr.o neating coil in 

A.a. / -f ^ ^ ii i / if 

the before entioneu to. o-r-rejc# 

* 

/!v <!-*• > 

In the oefere . -i ox:e a ucpl ieati or- Serial* Nc 4 

bn^-4*-a, I u escribe a process .vnereix. I ernploy terrpera t.res aa 

r.i gr. ta 100Q C ? ana pressures as uigx: at 10ci0 pounce or nor* 

per a H ^are inch. To withstand tr.ose excessive te;:peraturea 

a:a pressures, it ic esse ..xa* to cuxuJ.ru cl tr.v heating eieitonte 
- 

ox' tcilb in e very uiiisiar.ti'ii ani safe runner, arid furtheraore, 

. “ iO h >•*. u jut j to be oc> >k w 1 sa w . .fie .iii • u a . c*« x pe or 

•*u u6 can oe easily o x e n ec ^ d •. *. pi c. i ox. m u ci e a a i nw r t a o u t 
u isiaanliing it. It la nine adv .-j vuge. us to be at l e to construct 
tr.e cci.a o-ttiGe of tf-.s furnace a mu insert inert in the furnace 
as a cor.piete coll only requiring ccnncction to tr.e oa ance of 

t uppurL wUw to c * u wr?» v vc* 

I have discovered that t:.e pr*> oer.ee of duLpnur in tr.e 
hyarocarb one , either ab free ~..lpx:«*r or as s^iphut* o o.x po urn s , 
*1..* reaui-y attaca the *teel of tre lutes •vr.en die coil is in 
opera t. or. ur.uer tr.e ngr. press ore anu high neat pnplcyed in 
the process. Tc overt ore this difficulty, I prefer to use an 
alloy steel such as .nickel steel or chrome nickel dteei, or I 
ret \ Uoe a luoe v/hicr. lun- w*en hect-tresteci with all Uhiinuxt vherein 

j 

a utin -v». i.Xi«- of aiui'-.lr.uii :r.-n or aim:iuun e teel I alloy is pro¬ 
duced which xs at a }.roiective suriace to tr.e tube aru. pre¬ 
vents tc a great extent tr.e aestructive action of t:.«* sulphur 

'T'h , s -> 

_ _ “r . . V* - 


or suiphur ccr-puui.es. 
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To wi ihstana the high pressure employed jin the process 
u:.rf ©apboiu-ly bo under tne* high heat employed, I prefer to U6e 
•i ceaniess ura.-.n tube in preference tc a pipe madjo by welding, 
suer. tiw tr.e cruiiitry butt or lap-welded pipe of clocime rco, as I 
ruve founu that uueh pipe will not utana the strains as well ac 
the seamless tubing, no* ever, I dc not wish to liijait myself in 
the cons tru cti on or r.,y ceils, as either seamless or welded eeaa 
pice TTsay be employed. 

Referring to trie drawings: 

Figure lisa ae c tionex elevation of tne|-coil plaoed 

the furnace. 

Figure s is a plan view of the ceil, 

! 

^ig^re ii io an end elevation on the line j3-3 
c_ Figure s. 


figure 4 is a sectional view of the retufn connectors 
a:.d ci.eai.-out bl>cks. .. ? 

numbers refer to like £arts in the various 

figuree. 

The him ace 1 is of brick construction a|na may 
. ava one or more compartments. In trie drawing, 1 is shown as 
a furnace .vith tr.roe compartments, one for combustion space, 
or.o for tr.e main coil 2 una cae for the economizer 'coil 3. 

The furnace is fitted with a stack 4 to carry ofr the products 
of corbuu tion; b ia an oil or gat. burner of the ordinary type} 
c i s a acor to afford access to the coil £; 7 are the blooxfc 


v.r.cr. 


form the crossovers from tube to tube am 3 aro clumpe 


tc nola the coil together; y are urigle blocks for ijaaicing 
jcnne eti ons one part With the other; 10 are plugs :Ln the 
ar. c le c.ccKb and ceil blocks to afford ijearo for :.nspeotlon 
and c.earing the tubes; 11 is a oc mooting tube frtj-m the outlet 

01 the coil to the digester or carbon caterer described in 

- 3 _ ~ r * < ? ? L t~Q 3 “* 3 
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jo^U<~4-ko / f P* f/ 3 

tsy , education., 6<»ried No. 44-1-40**; IE art the lybes shorn in ?ig- 

uret 2 <tr>a 4; 13 ine tr.reauou *:o.*\..ecti cr. o; U.c luo'? urx) bxCok.; 

¥ 

14. IS and 16 ars tnt three* sections tna t jo to r •..*.« xp the 

0 

. /« • . 

“* cliu"? a she a r. ir> figure* h 

i 

It will tv notes i.. ?;firure i ir.a t if ' Jo; i /. .a iu* 


catec pj:i::vl;, w;thir. the no nil at ■•••ao ct t r.e i J c. :c ce v, ita 

I, 

\ *’*—2* - ) r.£ r CSS 8***^ : ’c C')'»*^C vi v.'OU'i Oi uu*? i i •*, 

r •**:;* - Uj:s ! hav* fc ano atji. iraui e ;r. sc^e a^c-i 

^revoni ;jie coiTObjvu ?:ct^of &uip‘.ur cpr Vvul^'i^r 

i 

s. r;.»,s in tr. e nyarocaruens being cracked, us ji ht v* icuiii 
oy experience that iht-rt is ^ coating o; calrtsn ceeosited 

uL wU w*Vj * ii0 ,u e vi <1 1 p •*;', c fi a0 to ii£ ; i c l e c ..ive 


coating thereon and the sulphur presort in tr.e i^u roc irfcons 
•.ill not attack tnv steel either j] ire Luces cr the return 
connectors. .hie protective carter. tr cartontcejec; tepee it 


.a o:iiy forned in the lubes or return ccninectorw ..hen th*.^ * are 
:..c ice tr:e r.eat ing uo.ce of tr*.o far .o: end if iue, I v .-lieve, 
to tr.e bueing action cf the high .neat found lx. tn*? nefeting aone 


ana to •r.hich the coil is subjectea. ihie it e vey irnpurtai.t 
feature ci my cracking ceil , at it auau very u.atejrisl ly to the 


-ife of V.*• ceil. It itlec rjes the addeu femur* qi tne 


entire 


coil acting as a heat abs-ruIng e1 sirent, no portion oi *n.ch 
is outside tr.o heating :.one. 

I 

rhe coil us constructed cone lets cf a p-.prnx.ity of 

’UdLt ^ 

tubes' eoru.ecteoferie %e -Vhe-.•©*.#»*?of^teel blocjce 
K cred through .in lint ..itn t-:e tubes, one tn*. being counter- 
bored B.n threaaea to receive the tijreuoec, e.d ci fa-.- *uue mai 


the otner exti oi the bored hole is threaueu to 


i 

a re|;ei\ 


vc re or.vable 


• • -» , v 


•Alien act as closures when tie coil j la in operation. 


.or V.her. rencred will afford ~eun5 f cr mspacting ixc cl eax*ii^ 
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th- tubes. Lengthwise with the blucice is a bore hoi*, preferably 
l'c s:zfe of the Inside diameter of the tubes, and in 

ocr.r *: ca ti T'.ft, •*] tl k the two previously described oort boles. 

j 

*- r .r ex:s of the longitudinal -bore hole intersects t u ie axes of 

i 

in* two transferee bore hu.eS; tr.e upper end or the iiongi- 

I 

tudinal bore h^ie 13 threaded to receive a threaded plug which 
he© the sene function as the two previously ceacrlbejd plugs. 

The iongltud inal. bore hole is not cored beyond the 

j 

point where it a Sicas iiui eorcmunl cation *ith tr.e secpra: tube 
opening, although it could be drilled through am thireadwd 

i 

the sa^e as the other end, but nothing w&ulu be gaiiujiu 'ey this 
and expense would be incurred. 

In place of tr. re thing or screwing the tubes into the 

1 

blocks, they may be welded in, the dec/.a then being only 
coumerbored to receive the tubes and net throaaod. 

To held tr.e coils to s 'iu.it, I employ a tnree piece 

Cfa«t ;ron or steel Citc.p, usually tnree in nuaoer to Jeach 

I 

;oii, one near each snu tnu one in tr.e middle; the cljddla 

I 

per wion of the uxtinp is grooved out wix,h seai-circulalr groove* 
to receive the tubing unc so spaced as to give the proper 
spacizi. of the tubes; the upper and ic»wr pcrticus of the 

damp are also grooved out in a similar manner to thej middle 

l 

portion and nave ente.uieo g.as through Which pass lolltw to 
fasten the top, bottom anc middle sections together, thov 
securely fastening the vancu» tubes into a single ri|*i* urdt* 

I prefer to construct the coil in a ey cad trice! u s.u n or 
as to spacing of the tubes, Sis t is tc say any lower tuct lb 

ecuic island from the two tubes irnedia teiy above it, r iO£ 

] 

versa, cny upper tube is equidistant from tao two tub** l^r-odintc* 
ly below it. 


S“ 
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Furtnemcre, the blocks at one end cf the coll are 
inclined uniformly in one direction or the other aicd at the 

i 

/ ] 

oppoeit* end of the ceil in the reverse direct lan*| By this 

■ 

expedient , tubes placed parallel with the longitudinal axis 

of The coil will connect opposite blocks, am when all the 

blocks, are sc connected. th6 structure so sesembieji *111 form 

e cc nt : r.ucus coil of a single passage with two opeh ends, one 

for :n_st and the other for cutlet connection, ijiie is all 

cle«rl> aiown ; n the drawing - figures 2 , '6 and 4.j 

blocKc nay be placed vertically instead of 

incline, but ii trie is done, the tube:-: will net c|.*e parallel 

‘ I 

with the ix*t= vf the coil and it might be difficult to insert 


& cleaning tool intc he tube, at it v.oula be sprur 
line a distance eque- to tne spacing oetween tube 
?or this reason, I prefer the fir^t described r® trx 


g cat of 
centers, 

■d Cj. con¬ 
struction, out I ac not v.ifh to be lirr.itea to that! type, as 


re last : entioneo const ruction will te operative. 
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,Vha t I clairt as new ifc : 








nesting coil lor crauxcipg hyaroca:j*bonB inytfce 

cf j / 

City or tubete with tubular 


f 


-Jquiu poac© coir.pr isir. e a 1 i ty oJT tube'u wi'pj 

fclochs ui their e:n a uc conne cling ir.e tubes aa to/rorn a coil 

"- ~ | / 

r.a7i!i^ a ccn-inuoua single pusauge l as re through! 

i 

; A. A neatir.g coil ror cracking h.yarocafbonfl in the 

1 f-r 


'a. 


a.. * ^ o* ^ £!».** *w€? (jOmpr*^wXri^« • t c* ^ z* u^. * 


ty <5 i tuhbty with tubular 


o‘. oo'iw at t i.e x r e:c s jo connecting V.a tunes aa 


Raving i .continuous cir.gl3 passage trie rtv'tnrougfcj^nd naans 
-etacnaole Iron tr.a blocks to permit access to i the interior 


to fora a coil 


Cl 1 •*c *«U t 66 «y 


I 


/ 

v'. A r.aating coir ior cre/h}:.Dg hydrocarbons in the 

of 7 

in -id .t:;ac« comprising a plurality cx f tubas v.itn connecting 
tuoulb r bloc/u tc for: a continivua coni hit if red enu to end 


-sf t 


h« coil, jisl spac ing clappa tc nola the tubjos i n place. 


*'■ * err., a ay.cur.e e ri cai coil Witr. ttnifera interstices. 

/ 

A healing coil for cracking hyarcearblons ir; the 

e8 in ting 


r -iV a :d pcsse jcrtprising a plurality oi sulpnur r 
r-a »al i i c cu t 


•—^.y/AL, ravsiaic tut a a .couia o tea tegetner bv mesne of *ju 
/loxA- 8 ^-^ ;. , / 

; -r.sr ’•x'tx ii: .uouiS^ CiCol. j tc fore: a coil nuvin 


1 prior reeiet- 
g a continuous 


* V 


ci:.g_e co .Uuit, sale bloods having iotschaDi© irehiio for peroltuing 
inspect ion arj c/ietifiing of aaid coil. 

o- .heating coil iVr cracking hycxrocarljiona comprising 

jits U\* 


/ 


l pi oral i ty/czc eaeleas metallic tutee oenj^otou 

/ ^‘T 


together by 
punucuB xaetallic 


i 




tubuiar »4tallio re '.urn correctors tc form a con 
✓ 

-•ccGuiX, auiu c0;-.6etc re being proY’ceu with recjiOYaole plugs 
f"r/l-- rrr.i ’.ting inspection suui cleaning of tr.e co 
Jt'ps air.g Ci u:\tv for no It ing eaiu. tubes in eyrsmetr 




y 


st »• r.biy yjt u«e or i be d. 


1, aixd 

oal ano rigid 
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6. A hydrocarbon o;rachii^f^nace having therein a 
coil oonprising a plural i <s^ff e^lfnur resisting seaaless 
^~qP^Y tuDSE^t&gafccar wlt^ detachable/eulphurj'reeisting return 

connectore j^embied into a continuous conduit to fora a coil, 
said tubee a*d connectore being placed entirely witnin the 
bleating zone "PY the furnace, ana tabes on the outside of the 
furnace leading to and free the coil. 

7. A hydrocarbon orachxng furnace having therein « 


ooil coaprising a plurality of tubes together with 


return connectors assembled into a cont 


rchablc 


e conduit to fora 


/; y. 

cA^ 


b coil, said ooli being plac^h^rrTtirely within the heating 
zone of tr.e fumacft^lfnareby the coal with lte tubes and 

St 

3 / connectore is rendered sulphur resistant substantially as 

Jf*. . ^ \ 

'r ---described. . --- 


5 

£ 









In 


testimony whereof I hare signed ay name to this specification 



CATE 


jTAT€ 0? LOUISIANA 


) 

) 33 . 


PARISH C* CATS? CHARLES) 

I 

JOSH C. BLACK, the above named petitioner, being 
ouly a»om, deposes and says that he is a oitissn Of thj§ 
United States, *nd resident of Destreh&n, Parish of Saitt 
Charles, State of Louisiana; that he verily believes hissol? 
to b* the original, first and sole inventor of a HKATIEp COH 
FOR CRACKITC EYDROCaRBCS OILS, described and olaimed in tho 
annexed specification; that he does not know and doea nit 
believe that the ease was ever known or used before his 
invention or discovery thereof; or patented or described 
In any printed publication in any oountry before his inden¬ 
tion or discovery thereof, or more than two years prior to 
this application, cr patented in any oountry foreign to the 

United States on tr. application filed by him or hio leg?! 

I 

representatives or assigns, more than twelve months befire 
this application, or in publio use or on sale in tho tlh^tda 
States for acre than two years prior to this applioatioh; 
and that nc application for patent on aaid Invention 
been filed by hit or his legal representatives or assigns 
in any country foreign to the United States, 



o ini’. 


U. 


Subscribed and sworn to before me this Zv d ay o f ^9Eg 



Cotary Public 


^ 7^3 
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70 [Stamp:] Mailed Jan. 7, 1932. 

Paper Xo. 29. j 

XM-VA. 

Department of Commerce. 

In the United States Patent Office, j 
Washington. 

In re Application of John C. Black. Serial X 
Filed Xov. 6, 1922. For: Heating Coil for 
Hydrocarbons. 

On Appeal to the Board of Appeals. 

Examiner's Statement. 

This is an appeal from the final rejection 
claims which are as follows: 


x 599,403. 

! Cracking 


<j)f all the 


i 

Claim 13. In an apparatus for cracking petroleum oils 
for the production of lower boiling hydrocarbon oils, a 
metallic cracking coil substantially resistant to \he action 
of sulphur, said metallic coil being composed of an iron 
and chromium alloy, said chromium in the alloy being in 
such proportions as to substantially prevent the icorrosive 
action of sulphur. 

Claim 14. In an apparatus for cracking petroleum oils 
for the production of lower boiling hydrocarbon oils, a 
metallic cracking coil substantially resistant to the action 
of sulphur, said metallic coil being composed of an iron 
chromium nickel alloy, said alloy being in such constituent 
proportions as to substantially prevent the corros ve action 
of sulphur. 

71 Claim 15. An apparatus for cracking hydrocar¬ 
bons comprising a furnace, a cracking coil positioned 
within said furnace, said coil being formed of i material 
comprising an alloy of iron and chromium substantially 
resistant to the corrosive action of sulphur and pieans in 


6—6492a 
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said furnace for supplying products of combustion thereto. 

Claim lb. An apparatus for cracking hydrocarbons com¬ 
prising a furnace, a plurality of tubes in said furnace 
through which the oil to be cracked is passed under pres¬ 
sure, said tubes being formed of an alloy of iron chromium 
and nickel, substantially resistant to the action of sulphur 
under the conditions of cracking, and means for passing 
hot products of combustion over said tubes to crack the 
oil therein. 

The references relied upon are: 

Black. 1.426,813, Aug. 22, 1922, 

Gillespie, 1,306,690, June 17, 1919, 

K el lev, 1,365,499, Jan. 11, 1921, 

Metzger, 1,422,878, July 18, 1922 (filed Oct. 11, 1917), 
Palmer, 1,268,763, June 4, 1918, 

Van Steenbergh, 1,407,339, Feb. 21, 1922 (filed Dec. 
16, 1920). 

The invention relates to tin* art of cracking high boiling 
hydrocarbon oihinto low boiling constituents and resides in 
tin* particular composition of the metallic tubular cracking 
coil. Applicant makes the tubes of tin* coil out of an alloy 
steel such as nickel steel or chrome nickel steel because these 
materials are resistant to the corrosive action of sulphur 
and sulphur compounds which are ordinarily present in 
hvdrocarbon oils, and which attack ordinarv steel tubes. 
Applicant's patent 1,426,813 shows tubular cracking coils 5, 
11 and 14 made of ordinary steel. It is coils of this nature 
that applicant proposes to replace with the noted special 
alloy steel coils. 

The patent to Gillespie is for an article of manufacture 
consisting of a sheet of steel which is coated with a chro¬ 
mium allov steel. It is disclosed that this allov steel is in- 
• • 

corrodible (lines 9 to 21 of the patented specification). 
72 The )latent to Kelley is for a surface-alloyed metal 

in which chromium is alloved with iron, nickel, molvb- 
denum, or tungsten (page 1 lines 19 and 20). It is dis¬ 
closed on page 1 at lines 14 and 26 that such alloy is re¬ 
sistant to corrosion. 

The patent to Metzger is for a retort which is ordinarilv 
made of iron and whose surfaces come in contact with heat¬ 
ing gases which ordinarily contain corrosive substances. 
In order to protect such iron ‘‘to a very great extent if 
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7 mav bo 
nickel and 


not entirely against the corrosive action of such cases'' 
(pace 1 lines 3(5 to 33), Metzger coats the expos 2d surfaces 
with an alloy of nickel and chromium (pace 1 Hines 54 to 
59 and 83 to* 89). ' j 

The patent to Palmer is for a water gas apparatus in 

which the retort 2 and steam superheater coil 

made of ni-chrome steel which is an alloy of 

* 

chromium with steel. 

The patent to Van Steenbergh is for an oil clacking ap¬ 
paratus in which the tubular superheating coil 4jLa (Fig. 5) 
is made of chromel, an alloy of nickel and chromium (pag«* 
4 lines 7 to 24). j 

Claims 5 to 9 call for a cracking coil in a hydrocarbon 
cracking apparatus. The material of the coil ijs stated in 
various degrees of breadth, ranging from ‘‘metallic crack¬ 
ing coil substantially resistant to the action of sulphur” in 
claim 5. “alloy* in claim (i, “alloy of chromium)* in claims 
7 and 8, and ‘‘alloy of chromium and nickel" pi claim 9. 

< laim 13 specifies that the metallic cracking coil is 
73 composed of an iron and chromium alloy \i'hile claim 
14 specifies that the alloy is iron chromijum nickel. 
(’laims 15 and l(i parallel claims 13 and 14 except that they 
call for the combination of the cracking coil with) a furnace 
and means in said furnace for supplying products of com¬ 
bustion thereto. 

All the claims have been rejected on the ground that it is 
not invention to make the tubular cracking coils of Black 
1,426,813 out of non-corrosive metal alloys sui*h as dis¬ 
closed in each of the patents to Gillespie, Kelley, Metzger, 
Palmer and Van Steenbergh. All of these patents show 
that it was known before applicant thought of building 
cracking coils of the alloys in question that sjich alloys 
were non-corrosive to sulphur and sulphur compounds and 
it is submitted that it is, therefore, not inventioh to make 
such coils of said alloys to resist corrosion. Palmer and 

^ * T 

Van Steenbergh go further in that they build tubular coil? 
of such materials, the latter a coil which is used 
ing hydrocarbon oil. 

V. V 

Claims 15 and 16 appear to be designed to * 
Steenbergh because this patentee shows his (tail being 
heated electrically but this is not thought to be gn impor¬ 
tant differentiation since the coil and heater of tjlie modifi¬ 
cation of Fig. 5 is suggested as a substitute for coil 41 and 


for crack- 
void Van 
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heater 40 of Fig. 1 of the patent. In either case the oil is 
within the coil and the oil is being submitted to conditions 
under which corrosive action tends to take place so that 
it makes no difference whether the heating is elec- 
74 trical or in a furnace by means of gases of com¬ 
bustion. 

For the reasons set forth, it seems that the final rejec¬ 
tion of the claims should be sustained. 

Respect full v submitted, 

\V. X. HOLMES, 

Examiner, Dir. 31. 


7b [Stamp :1 I\ S. Patent Office, Board of Appeals. 

Mar. 29, 1932. Mailed. 


Appeal Xo. 3286. Paper Xo. 33. 


Appeal Xo. 3286. AES. 

Hearing: March 14, 1932. 


Decision. 

Tn the United States Patent Office. 


Before the Board of Appeals. 
Ex parte John 0. Black. 


Application for Patent filed Xovember 6, 1922. Serial Xo. 
7)99,403. Heating Foil for Fracking Hvdrocarbon Oils. 


Mr. Donald II. Mace and Messrs. Semmes k Semmes for 
applicant. 

This is an appeal from the action of the primary ex¬ 
aminer finally rejecting claims 5-9 and 12-16. 

Claim 13 will serve as illustrative of the matter involved. 

13. In an apparatus for cracking petroleum oils for the 
production of lower boiling hydrocarbon oils, a metallic 
cracking coil substantially resistant to the action of sul¬ 
phur, said metallic coil being composed of an iron and 
chromium allov, said chromium in the allov being in such 
proportions as to, substantially prevent the corrosive action 
of sulphur. 
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76 The references relied on by the examinin’ are: 

Palmer, 1,268,703, June 4, 1918; j 

Gillespie, 1,300,090. June 17, 1919; 

Kelley, 1,365,499, Jan. 11, 1921; 

Van Steenbergh, 1,407,339, Feb. 21, 1922; 

Metzger, 1,422,878, Julv 18, 1922; 

Black, 1,426,813. Aug. 22, 1922. 

*■ i 

i 

The applicant on page 1 of his brief has withdrawn the 
appeal as to claims 5-9 inclusive and 12. This leaves only 
claims 13-10 inclusive for consideration. 

The chums are drawn to apparatus for cracking oils and 
the feature' applicant is relying upon for theirj allowance 
resides in the specific material of which the metallic crack¬ 
ing coil is formed. This material is defined in claims 13 
and 15 as an iron and chromium allov and in cla ms 14 and 

10 as an iron-chromium-nickel allov. 

• 

The patent to Black discloses the type of apparatus de¬ 
fined in the appealed claims but does not disclose the use 
of the particular alloy recited in the claims as material 
from which the cracking coil may be constructed. 

The examiner has cited several patents to show that ap¬ 
plicant's alloy is old and has been used in various rela¬ 
tions. Of these references the patent to Metzger may be 
selected as representative. 

Metzger discloses the use of iron-ehromium-niickol alloy 
for retorts in the manufacture of coal gas, oil gases 

77 and in certain processes employed to effect the fixa¬ 
tion of atmospheric nitrogen. He states that this 

material is practically unaffected by or offers substantial 
resistance to the corrosive or oxidizing action oj the gases 
which are generated in a retort or furnace. 

Metzger's use of the alloy is deemed analogous to appli¬ 
cant *s use and it is believed that in view of this p>atent, and 
the other patents relied upon by the examiner, there would 
be no invention in the selection of the allov disclosed 
therein as a material from which the cracking coil of the 
Black patent may be manufactured. 

The proposed claims 17 and 18 contained on page 2 of 
the brief have not been considered. See Ex pa\rtc Moore, 
1923 C. E>. 13. 
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gasoline products co., ixc., etc., vs. 


The appeal is dismissed as to claims 5-9 inclusive and 

i *■> 

Aw* 

The decision of the examiner is affirmed as to claims 13 
to 16 inclusive. 

M. J. MOORE, 

Assistant Commissioner . 
EUGENE LANDERS, 

Exam i ner-in-C h ief . 

P. P. PIERCE, 

Examiner-in-Chief, 

, Board of Appeals. 

March ‘29, 1932. 


Endorsed on cover: District of Columbia Supreme 
Court. No. 6432. Gasoline Products Company, Inc., &c„ 
Appellant, vs.j Conway P. Coe, Commissioner of Patents. 
United States (Court of Appeals for the District of Colum¬ 
bia.. Filed dun. 3. 1935. Henrv W. Hodges, Clerk. 
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! Stamp:! United States Uourt of Appeals for the Dis¬ 
trict of (Columbia. Filed did. 12, 1935. llenrv )V. Hodges, 

• Cc' 7 

(Jerk. 

Addition to Uncord Per Stipulation of Counsel. 

In the United States Uourt of Appeals for the [District of 

Columbia. 

Equity Xo. (141)2. 

Gasoline Products Company, Inc., \ 

i 

i 

vs. j 

Conway P. Coe, U. S. Commissioner of Patents. 

Stipulation. | 

i 

It. is agreed between counsel for the parties to this cause, 
the court willing, that soft copies of patents mav he hound 
in the printed record of this case in the Court of Appeals of 
the District of Columbia. The soft copies of patents which 
are to be bound in the record are identified as follows: 

I 

Xo. 1,268,763, Palmer, j 

1,306,660, Gillespie, 

1,365,499, Kelley, 

1,407,339, Van Steeliberal], 

1.422,878, Metzger, 

1,426,813, Black. 


Respect full v s ubmi 11 ed. 

R. F. WHITEHEAp, 
Solicitor for the Patent Department 
and Counsel for Conway |P. Coe , 
Commissioner of Patents. 

HARRY H. SEMMflS, 
Counsel for Gasoline Products Company, Inc. 

July 12, 1935. 
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UNITED STATES PATENT OFFICE. 


CHARLES S. PALMER, OF PITTSBURGH, PENNSYLVANIA. 

I 

PROCESS OF AND APPARATUS FOR MAKING NATURAL-GAS SUBSTITUTE. 

1,268,763. specification of Letters Patent. Patented June 4, 1918. 

Application filed October 5, 1917. Serial No. 194,834. 


To all idiom it may concern: 

Bo it known that 1 , Charles S. Palmer, 
a citizen of the United States, residing in 
Pittsburgh, county of Allegheny, and State 
5 of Pennsylvania, have invented certain new 
and useful Improvements in Processes of 
and Apparatus for Making Natural-Gas 
Substitute, of which the following is a speci¬ 
fication. 

10 My invention relates to improvements in 
the manufacture of combustible gases from 
coal and has for its objects the economical 
and convenient production of a coal-and- 
water-gas mixture from bituminous coal,the 
15 manufacture preferably being carried out 
by successive operations in the same appa¬ 
ratus, although obviously if desired the suc¬ 
cessive steps of the manufacture may be con¬ 
ducted in different units of the plant. 

20 My invention has for its objects the pro¬ 
duction of a fuel gas which has a relatively 
high thermal value and yet is so low in cost 
as to compare favorably from a thermal 
standpoint with natural gas having 1,000 
25 B. T. U. per cubic foot and costing ten cents 
per thousand cubic feet, or with bituminous 
coal having 10,000 B. T. IT. per lb., and cost¬ 
ing $2.00 per ton. 

At the present time the principal methods 
30 employed in the manufacture of fuel gases 
comprises the coal or illuminating gas 
method which produces gas consist ing essen¬ 
tially of methane and hydrogen with a 
minor percentage of CO and heavier hydro- 
35 carbons and having a thermal value of about 
500 to (500 B. T. U. per cubic foot and yield¬ 
ing about 05 r / ( of coke with numerous by¬ 
products as tar, ammonia, benzene, etc.; the 
water gas process which yields an uncarbu- 
40 reted product that consists essentially of hy¬ 
drogen and carbon inonoxid and has a ther¬ 
mal value of 350 B. T. I . per cubic, foot ; 
and the producer gas process which yields a 
gas which has a very low thermal value of 
4 5 but J50 B. T. U. per cubic foot and consists 
principally of nitrogen and carbon monoxid 
with a minor percentage of hydrogen. 

The coal gas process as at present prac- 
tised, especially when produced in coke by- 
50 product ovens, is in a very high state of effi¬ 
ciency. In the intermediate water gas proc¬ 
ess, however, which is usually the basis of 
the common city gas supply, the present 


process is highly wasteful, in fact about 50 
to 60% more coal is consumed in the process 55 
merely for maintaining the necessary heat 
for the water gas reaction than is necessary, 
i. e ., the present practice consumes about 
50% of hard coal or coke for maintaining 
(he reaction temperature, whereas, theoreti- 60 
cally but about 30% should be required. 
Primarily this is due to the wasteful em¬ 
ployment of an intermittent air blast for pe¬ 
riodically restoring the temperature of re¬ 
action as well as being due to the great 65 
length of time required when employing the 
modern retorts in order to heat the contents 
to the reacting temperature and the conse¬ 
quent serious loss of heat throughout said 
period by radiation and otherwise. 70 

My invention is fully set forth and de¬ 
scribed in the accompanying drawings and 
specification forming a part thereof, in 
which— 

Figure 1 is a longitudinal vertical section; 75 
and 

Fig. 2 is a transverse vertical section along 
the line 2—2 of Fig. 1. 

In the drawings the reference numeral 1 
designates the fire-brick walls of the heat- 80 
ing chamber having the usual heating flues 
therein and 2 designates a long narrow 
chamber or retort, preferably for example of 
about 20'xl0' and 8" to 10" wide having a 
V-shaped bottom, the walls being about J" 85 
in thickness. The heating chamber com¬ 
municates with the usual checker-work of 
regenerator furnaces positioned below the 
same (not shown). Preferably such retort 
is constructed in sections and the same are 90 
constructed of a highly refractory, non-oxi- 
dizable metal such as ni-chrome steel, though 
nickel steel or nickel may be also employed 
in lieu thereof. Suitable poke holes a and 
charging holes b are provided at the top 95 
of the retort, as shown. The lower section 
preferably has east iron extensions -3, 3' 
communicating with a suitable discharge 
reservoir for the coke residuum at the end 3 
and having a suitable cast iron door 4 cov- loo 
cring the end or extension 3'. A gas outlet 
conduit 5 communicates with the interior of 
said retort through the said end 3. In the 
apex of the bottom of the lower section is a 
longitudinal steam line 6 which has perfora- 106 
tions c at intervals along the top in order 
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to uniformly admit steam into the bottom of 
the retort. 

Referring to the drawings and tire con¬ 
struction shown therein, the operation of 
6 the process is as follows: 

Sufficient bituminous coal is introduced 
through the charging holes to substantially 
fill the entire retort. Such coal is then coked 
at the usual terpperature by means of heat 
10 conducted thereto from the gases in flues 
through the highly conductive, thin, metal¬ 
lic walls of the retort. The gas so gener¬ 
ated is conducted off through the pipe 5, 
to containers or reservoirs therefor and the 
15 coke residuum may be removed into another 
similar retort through the outlet 3, in order 
to subject the same to the second stage of the 
process, but preferably said second stage is 
conducted in the same retort. The coal gas 
20 so obtained may be suitably scrubbed and 
otherwise treated in the usual mannor to ob¬ 
tain the by-products therefrom, such as tar, 
ammonia, benzol, etc. 

Owing to the high conductivity of the 
25 thin walls of my retort, which are prefer¬ 
ably about thick, and should not exceed 
1J" in thickness in any event, even the 
coking may be accomplished in a shorter 
space of time than the prosont process and 
30 as a consequence there is but a minimum of 
fuel and time roquired for this stage of the 
process. 

In order to produce water gas from the 
coke residuum of the first stage of the 

3 5 process, the retort is first sufficiently heated 

by the regenerator furnace - gases, passing 
through the flues so as to maintain the mass 
incandoscent by indirect heat, only, through¬ 
out the second stage of the process, prefer- 

4 0 ably at about 1100° C. Steam is then intro¬ 

duced through the steam-line G in sufficient 
quantities to convert the incandescent coke 
into water gas according to the formula 

c+h 2 o=h 2 +co. 

Preferably the steam is superheated, super¬ 
heating being decidedly more efficient. Ow¬ 
ing to the high heat-conductivity as above 
stated, of the thin metal walls of my retort, 
50 this second stago of the process is completed 
very rapidly as compared with the usual 
procedure and the periodically injected hot 
blasts of atmospheric air are not required in 

order to maintain the requisite temperature 
for the production of water #ns. 

“Nichroine,” aad other nickelous alloys 

consisting principally of nickel, and even 
nickel itself, unlike iron, ordinarily, ivhile 
difficultly oxidizable at high temperatures, 
00 soon become superficially loaded with car¬ 
bon, when subjected to direct contact with 
very hot reducing gases having a high car¬ 
bon content, particularly at temperatures 
between 1000° and 1100° C. Not only is 
66 such carbon physically deposited upon and 


throughout the exposed surface layer of the 
metal as graphitic carbon, but also it will 
be found tq be in chepiical combination 
therewith in the form of carbids. The con¬ 
sequence of such loading of nickelous metal 70 
with carbon is that it rapidly deteriorates 
structurally, afteq becoming weakened to 
such an extent as to in many cases even 
crumble to pieces while being subjected to 
temperatures up to 1100° C., and further- 75 
more its specific heat conductivity becomes 
very greatly reduced. Under the conditions 
however to which the nickelous envelop is 
subjected during the operation of my proc¬ 
ess, the inner portion thereof is protected 80 
from the carbonizing or carbid forming uc 
tion of the reducing gases in the retort, be¬ 
cause of the fact, as my investigations have 
shown, that the nickelous portion of the en¬ 
velop is extremely thin and, at. the high 85 
temperature to which it is subjected, is at 
least partially pervious to the passage there¬ 
into of the strongly oxidizing external gase¬ 
ous heating medium, such as the producer- 
gas and hot, air mixture which is preferably 90 
employod by me. The result is that the 
deleterious action of the carbonizing and 
carbid-forming gas within the retort upon 
the inner exposed layer of the envelop is 
substantially, if not entirely, prevented, and 95 
instead of the structure of the envelop be¬ 
ing seriously weakened and the specific heat 
conductivity of the onvelop being greatly 
diminished, as would ordinarily be expeoted 
by those familiar with the behavior of nickel 100 
and its alloys consisting essentially of nickel, 
the onvelop is found to be extraordinarily 
durable and even after repeated operations 
of my process herein to retain to a remark¬ 
able degree its specific heat conductivity. 106 
In view of the high conductivity of the 
walls of the retort and the elimination of 
the necessity of injecting a blast of heated 
air thereinto as aforesaid, I am able to obtain 
from the coke a maximum yield of a water 110 
gas mixture having a minimum amount of 
00 2 and substantially free from nitrogen, 
i. r,. y about .5% and less than 1% in all cases 
where the process is properly carried out. 

The coal gas obtained has a calorific value 116 
of about GOO and water gas mixture of about 
400 B. T. IT. per cubic foot. By a suitable 
mixing of the two foregoing a calorific value 
of 400 to 1)00 B. T. IT. per cubic foot can bo 
obtained. 12 

The aforesaid u ni-ehromo” alloy approxi¬ 
mates in capacity 

Ni-5.0 to G0% 

Cr_ 10 to 20% 19i 

Fe_ r _ 15 to 25% 

Balance scattering. 

Ni-chrome alloy approximates 1200°- C. 
melting point and is relatively non-oxidiz- 
able. Moreover it corresponds substantially 13C 
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to cast iron in tensile strength, heat con¬ 
ductivity and coefficient of expansion. 

As above stated the crux of this inven¬ 
tion by which I am enabled to obtain a maxi- 
5 mum yield of mixed gases having a high 
calorific value, resides in the indirect heat¬ 
ing of the reacting mass due to the fact that 
the non-oxidizable, highly-resistant, thin, 
metal wall promotes a quick and ready trans- 
10 fer of the large amount of heat required 
from the outside to the inside of the retort 
in which the water gas reaction is proceed¬ 
ing, whereas, were the walls constructed rel¬ 
atively (hick, say in excess of 1 J", even 
15 though they were of metal, such transfer of 
the necessary heat to accomplish the quick 
conversion of the coke or hard coal into 
water gas could not be accomplished, and 
prolonged heating of the coke by the peri- 
*>0 odic injection thereinto of hot blasts of air 
would be necessary in order to prevent the 
temperature falling below the point at which 
the water gas reaction proceeds efficiently, 
because the reaction 

25 C+2H 2 0=C0 2 +2H 2 

which occurs at lower temperatures, must 
be avoided in order to obtain an efficient and 
satisfactory substitute for natural gas. Fur- 
3 e t her more, the residual coke from tlie second 
stage of my process containing however 
much residual good material, may be dis¬ 
charged, through partly housed and closed 
ways and crushing rolls, (not shown), to a 
35 producer gas plant which consumes the resid¬ 
ual coke, producing much producer gas of 
low thermal value but which is adapted in 
suitable combination with heated air, econo¬ 
mizers and regenerators to heat the coal and 
40 water gas retorts in the first two stages of 
the process. 

In my preferred process I also employ ni¬ 
di rome steel or other correspondingly highly 
resistant non-oxidizable metal in the steam 
45 line and the superheater, since not only am 
I thus able to superheat the steam to the re¬ 
action temperature when desired without the 
destruction of the superheater, but also T 
avoid the inevitable reduction in temperature 
60 which occurs upon the introduction of ordi¬ 
nary superheated steam, which usually is at 
a temperature of T >00 (o 800° I 4 '. Also in ad 
dition to Uiis, the employment of steam at a 

tempera* nre eoiisid.orttbly in excess of ordi- 
6S nary superheated steam, for example., from 
750° C. to 1 1()0° C., is believed t.o materially 
promote flu* dissociation of the sl.eain,-there 
l»y increasing the chemical activity of its etc 
incuts with the consequence that the forma 
(10 tlon of h yd men rhons |»v the interaction of 
hydrogen of (lie steam and the eaihon of 
the eidie i?t accordingly facilitated .* lie h a 
siipei heatei is illilatiated in f ig | m wlthli 
a coll i is |*o-j|I toned in ,i nlipei heal lug 
<06 yhttmlifti II, thetmhl ilitimhe.i being piovbled 
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with gas inlet and outlets 9 and 10 respec¬ 
tively. In this construction the coil 7 and 
the entire steam pipe 6 arc constructed of ni- 
chroute steel, nickel-steel, nickel or other 
suitable, highly refractory, substantially 70 
non-oxidizable, metal. 

While nickel itself, when employed for . 
the retort or the superheater piping forms a 
thin superficial coating of nickel oxid, I 
have found that the formation of this crust 75 
does not seriously retard the conduction of 
heat therethrough and furthermore, that 
said crust does not increase in thickness and 
cause the deterioration or destruction of 
the retorts or superheater piping. 80 

As is apparent from the foregoing de¬ 
scription, the employment of a highly re¬ 
sistant, non-oxidizable metal retort, having 
walls not exceeding 1 | inches in thickness, 
has the following important advantages over 85 
the present coal gas, water gas and producer 
gas processes as commercially practised : 

First, it avoids the necessity for quenching 
the coke produced in the usual coal-gas proc¬ 
ess, after the removal of the coke from the 90 
coke oven and prior to its introduction in 
the water-gas or producer-gas retort, and 
thereby substantially all of the heat retained 
in the coke at the end of the coal-gas stage • 
is conserved* since in my process, as abov© 95 
stated, the water-gas process is preferably 
conducted in the same retort as the coal-gas 
process immediately following the comple¬ 
tion of the latter. 

’ Second, it avoids the necessity for the us© 100 
of an intermittent air blast to maintain the 
reacting temperature and thereby prevents 
the dilution of the gas with large amounts 
of nitrogen from the heated air blast, and 
also the maintenance of the uniform temper- 105 
aturc enables me to obtain a much more 
economical and increased yield of gas of a 
more uniform composition. 

Third, the employment of non-oxidizable 
highly resistant metallic walls, which should 110 
not exceed 1 J inches in thickness, and are 
preferably k inch in thickness, as a substi¬ 
tute for cast iron or other oxidizabl© metal 
retorts op clay and silica retorts now used, 
permits of the reaction being completed in a 115 
much shorter period of time because of th© 
con! gas reaction being continuous in but a 


fraction of the time required when the pres¬ 
ent retorts*, which heat extremely slowly, are 
employed. * 120 

Fourth. One of the flclvanlnges of employ¬ 
ing high pressure superheated sleam at a. 
temperature of 750 ° (). h, linn ( J. is believed 
In he due t o the fofnmt ion of ineiea ,-d 
nmoiml m of higher hydro ,.,,,| MH1 doe p, ,| M . 

inn eae.ed il imncitt I lull of ll... i. 

111 .1 . ,1. ‘ clem,1 aiore il. 

10-Well (mown I h it I lit, ml.l.i,. . , 

, , "'em n.n ..I #>| 

mm e 11 1 1 nno «. I iuimu|| ... , . , 

, , , . " M.yillnj/ei. (o i, 

h y.h 1.1 in In.o in man/ e.att-.t, vtn s .,1 1 

1* ii 1 ii lit* , / fcjiiiifti.nii 

liully im .,.1,0.0 Ilia Mbllmil Vu|, m U , l(|(>| , ,, 



1,2Q8,7Q3 



This is shown by thc_ foilowi ng__tablc in 
which is given flic relative thermal units 
per cubic foot of different hydrocarbons:—- 


5 


Cal. per kg. 

B. T. U. 
per cub. ft. 


c 2 h 2 

11,917 

1,554 


c 6 h 6 

10,102 

3,954 


CO 

2,436 

,342 


c 2 h* 

12,420 

1,870 

10 

C 2 1I 4 

11,931 

1,677 


h 2 

34,180 

,344 


ch 4 

13,320 

1,070 


In some cases, depending upon the char- 
15 acter of the coal and the by-products de¬ 
sired, a small amount of superheated steam 
can be advantageously injected into the 
charge in the first, or coal-gas stage of the 
process. 

20 By employing my improved process I can 
continuously, as distinguished from inter¬ 
mittently, produce 500 to 1000 cubic feet of 
water-gas per square foot of heating sur¬ 
face in every 24 hours, the same approxi- 
25 mating the following average composition : 


% % 

00 2 _ 2 to 12 

“C.,1 T 0 ,” heavy hydrocarbons. 0.1 “ 0.5 

H 2 1___ 50 “ 00 

80 “OH 4 ,” paraffins_ 1 “ 10 

CO_ ___________ 20 “ 30 

N__— - Less than 1% 


Obviously, in those cases where the exten- 
35 sion 3 is not in communication with the dis¬ 
charge reservoir for the coke residuum re¬ 
sulting from the second oi* water gas stage 
of the process, said extension or end 3 is 
closed in the same manner as extension 3' 
40 by a cast iron door (not shown). 

The employment of platinum, gold, iron, 
(and by iron I include iron having such 
carbon content as to come within the range 
commonly termed steel.) as the material 
46 of the envelop referred to in the process 
claims herein, or, as the material of the 
retort referred to in the apparatus claims 
herein, is specifically disclaimed. 

The expression “a metal associated with 
60 iron in the ‘iron group’ in MendelejefTs 
tablo and of greater atomic weight, than 
iron,” refers to metals which are associated 
with iron in the gropp commonly known as 
the “iron group” consisting of iron, atomic 
66 weight 55.84, nickel, atomic weight 58.85 and 
cobalt, atomic weight 58.07. 

Having thus described my invention, what. 
I claim and desire to secure by Letters Pat¬ 
ent is:— 

60 1 . In the manufacture of water-gas, the 

process, which consists in confining a charge 
of fuel in a space having an envelop which 
consists principally of a metal associated 
with iron in the “iron group” in Mendel6- 
65 joff’s tablo and of greater atomic weight than 


iron, said envelop not exceeding 14 inches- 

in thickness, being of good heat conductivity 
and not deleteriously affected when subject¬ 
ed to the action of a mixture of producer 
gas and air heated to a temperature of 70 
1100° C., for prolonged periods of time, 
supplying sufficient heat to said charge 
through said conductive envelop from a 
strongly oxidizing, highly-heated, gaseoufc 
medium caused to contact with the outer 7 5 
surface of said envelop, to promote the 
water-gas reaction in said charge, maintain¬ 
ing said temperature by conduction of heat 
to said charge through said conductive en¬ 
velop without the direct introduction to said 80 
chamber of substantial quantities of an air 
blast, simultaneously supplying a sufficient 
quantity of steam to said charge to effect 
the water-gas reaction so as to produce a 
strongly, reducing, highly-heated, gaseous 85 
medium in contact with a substantial portion 
of the inner surface of said envelop. 

2. Tn the. manufacture of water-gas, tho 
process which consists in confining a charge 

of fuel in a space having an envelop which 90 
consists principally of a metal associated 
with iron in the “iron group” in Mendele- 
jeff’s table and of greater atomic weight 
than iron, said envelop not. exceeding 1£ 
inches in thickness, being of good beat con- 95 
ductivity and not deleteriously- affected 
when subjected to the action of a mixture 
of producer gas and air heated to a tem¬ 
perature of 1100° C., for prolonged periods 
of time, supplying sufficient heat to said 100 
charge through said conductive envelop 
from a strongly oxidizing, highly-heated, 
gaseous medium caused to contact with tho 
outer surface of said envelop, to promote 
the water-gas reaction in said charge, main- 105 
taining said temperature by conduction of 
heat to said charge through said conductivo 
envelop without the direct introduction to 
said chamber of substantial quantities of 
an air blast, simultaneously supplying a'HO 
sufficient quantity of highly superheated 
steam, at a temperature in excess of 750° O., 
to said charge to effect the water-gas reac¬ 
tion, so as to produce a strongly, reducing, 
highly-heated, gaseous medium in contact HO 
with a substantial portion of the inner sur¬ 
face of said envelop and then recovering the 
evolved gas. 

3. The process of manufacturing fuel gas, 
which consists in confining a charge of bitu- 120 
ruinous coke against flic ingress of air in a 
space having an envelop which consists 
principally of a metal associated with iron 

in the “iron group” in Mendolejeff’s table 
and of greater atomic weight, than iron, said 12 &' 
envelop not exceeding 1£ inches in thick¬ 
ness, being of good heat conductivity and 
not deleteriously affected when subjected to 
the action of a mixture of producer gas and 
air heated to a temperature of 1X00° C., 1*0 
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heating said charge by means of heat con¬ 
ducted through said conductive envelop to 
a temperature sufficient to produce coal-gas 
from said charge and maintaining said tem- 
6 perature until substantially all of the vola¬ 
tile matter is expelled, withdrawing the 
liberated gas from said chamber, then con¬ 
ducting sufficient heat through the envelop 
of said space from a strongly oxidizing, 
10 highly-heated, gaseous medium caused to 
contact with the outer surface of said en¬ 
velop to elevate the temperature of the 
residual coke therein so as to promote the 
water-gas reaction, maintaining the said re- 
15 acting temperature of said coke, while 
simultaneously introducing steam, without 
the substantial introduction of oxygen, for 
a sufficient time to convert the greater part 
of said coke into water-gas, and thereby pro- 
20 duce a strongly reducing, highly-heated, 
gaseous medium in contact with a substan¬ 
tial portion of. the inner surface of said 
envelop and recovering the evolved water- 
gas. 

25 4. In the manufacture of water-gas, the 

process which consists in confining a charge 
of carbonaceous fuel in a space having an 
envelop which includes a medium consisting 
principally of nickel, said envelop being of 
30 good heat conductivity and being sufficiently 
thin to be substantially penetrated into by 
an external strongly oxidizing, highly- 
heated, gaseous medium brought into con¬ 
tact with the outer surface of said envelop 
35 and also sufficiently thin to permit of the 
substantial neutralizing by said oxidizing 
medium of the graphite and carbid-forming 
tendency of a strongly reducing, highly- 
heated gaseous medium simultaneously 
40 brought into contact with the inner surface 
of said envelop, said envelop being sub¬ 
stantially non-oxidizable when subjected to 
the action of a mixture of producer gas and 
air heated to a temperature of 1100° C., 
46 supplying sufficient heat to said charge 
through said conductive envelop, from a 
strongly, oxidizing highly-heated, gaseous 
medium caused to contact with the outer 
surface of said envelop, to promote the 
60 water-gas reaction in said charge, maintain¬ 
ing said temperature by continued con¬ 
duction of heat from said gaseous medium 
through said conductive envelop to said 
clmrgo without the direct introduction into 
66 said chamber of substantial quantities of 
air, simultaneously supplying a sufficient 


quantity of steam to said charge to effect the 
water-gas reaction, so as to produce a 
strongly reducing, highly-heated, gaseous 
medium in contact with a substantial por- 60 
tion of the inner surface of said envelop 
and then recovering the evolved gas. 

5. In an apparatus for producing water- 
gas, the combination comprising a heating 
chamber provided with a gas-inlet, a sub- 66 
stantially closed retort positioned in said 
chamber, a substantial portion of said retort 
being relatively narrow and having ex¬ 
tremely thin, refractory, substantially non- 
corrosive walls consisting principally of 70 
nickel and not exceeding one and one-half 
inches in thickness, an outlet conduit com¬ 
municating with the interior of said retort 
for conducting gas therefrom and means 
for distributing steam throughout the in- 76 
terior of said retort. 

6 . In an apparatus for producing water- 

gas, the combination comprising a heating 
chamber provided with a gas-inlet, a sub¬ 
stantially closed retort positioned in said 80 
chamber, a substantial portion of said re¬ 
tort being relatively narrow and having 
thin, refractory, substantially non-corrosive 
walls consisting principally of nichroineand 
not exceeding one and one-half inches in 86 
thickness, an outlet conduit communicating 
with the interior of said retort for conduct¬ 
ing gas therefrom and means for distribut¬ 
ing steam throughout the interior of said 
retort. 90 

7. In an apparatus for producing water- 
gas, the combination comprising a heating 
chamber provided with a gas-inlet, a sub¬ 
stantially closed retort positioned in said 
chamber, a substantial portion of said re- 96 
tort being relatively narrow and having 
thin, refractory, substantially non-corrosive 
walls not exceeding one and one-half inches 

in thickness composed of a metal associated 
with iron in the “ iron group ” in Mendel- 100 
eieff's table and of greater atomic weight 
than iron ; an outlet conduit communicating 
with the interior of said retort for conduct¬ 
ing gas therefrom and means for distribut¬ 
ing steam throughout the interior of said 106 
retort. 

In witness whereof, I have hereunto set 
my hand at the city of Pittsburgh, county 
of Allegheny and State of Pennsylvania, 
this third day of October, 1917. 

CHARLES S. PALMER. 
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ALEXANDER EDWHT GILLESPIE, OF LONDON, ENGLAND. 

SHEET METAL. 

1.306.690. Specification of Letters Patent. Patented June 17. 1919 


Application filed July 31, 

To all whom it may concern: 

Be it known that I, Alexander Edwin 
Gillespie, a subject of the King of Great 
Britain, residing at 57 Casewick road, West 
5 Norwood, London, England, have invented 
new and useful Improvements in Sheet 
Metal, of which the following is a specifi¬ 
cation. 

This invention relates to the manufacture 
10 of sheet metal having an incorrodible sur¬ 
face and to the manufacture of certain use¬ 
ful articles therefrom. 

The object of the invention is to obtain 
such metal in the form of compound sheets 
15 which are capable of being rolled, ham¬ 
mered, stamped or otherwise worked by or¬ 
dinary methods, the said sheets and articles 
made therefrom being incorrodible to the 
extent that they are proof against all ordi- 
2 o nary culinary acids, fruit juices and the 
like. 

In the accompanying drawings— 

Figure 1 illustrates one form of my in¬ 
vention wherein a sheet of mild steel is 
25 coated on one side with chromium alloy 
steel of the kind known as stainless steel. 

Fig. 2 is a similar view showing a form of 
my invention in which a sheet of mild steel 
is coated on Ixdh sides with chromium al- 
30 loy steel of the kind known as stainless steel. 

The drawings show in a general way the 
relative thickness of the coating and the 
body of the sheet, but on a much magnified 
or enlarged scale. 

36 In carrying out the invention a billet, 
bar, plate or sheet of chromium alloy steel ox 
the kind known as “ stainless w . or w rust- 

1aw? m Prfnnl (fTi nf Inf h 1 owCn rLori 
I- II ill ill UT IO l<» in nor <?otiL. of oliro- 
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sheet of ordinary mild steel and welded 
thereto by hammering, rolling, or pressing 
under the action of heat. The dimensions 
of the chromium steel and ordinary steel 
respectively are chosen according to the 46 
purpose in view. In certain cases the chro¬ 
mium steel is applied to both sides of the 
ordinary steel. The compound billet bar, 
plate or sheet thus obtained is then if nec¬ 
essary heated and rolled into a sheet of any 60 
desired thickness; for example, it may be 
reduced to a sheet thin enough for the manu¬ 
facture of cans for the packing and storage 
of fruits, pickles and other solid foodstuffs, 
or it may be stamped or otherwise worked 55 
into saucepans and like culinary utensils. 

It may be also employed for the manufac¬ 
ture of dental plates, the steel coated on 
both sides being specially suitable for this 
purpose. The said dental plates may be eo 
provided with artificial teeth made of the 
same metal but faced with enamel of suit¬ 
able color. ^ 

What I claim is:— 

1. A new article of manufacture having 05 
an incorrodible surface, consisting of a sheet 

of mild steel coated on one side with chro¬ 
mium alloy steel of the kind known as stain- . 
less steel. 

2 . A now article of manufacture, consist- 7 q 

ing of a sheet of mild steel coated on both 
sides with chromium alloy steel of the kind 
known as stainless steel, whereby incorrodi¬ 
ble surfaces are provided for the purposes 
specified. • , 7» 

In testimony that I qlaun the foregoinjg 
as my invention I have signed my name this 

<1uy of .Tuly, 1010- 

AMIXANDHtt M»»vr|N <)1 lil.HHlM K. 
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To all irhom it /not/ concern: 

Hi* it known that I, Floyd C. Kkllky, it 
citizen of the United States, residing at 
Schenectady, in the county of Schenectady, 
5 State of New York, have invented certain 
new and useful Improvements in Surface- 
Alloyed Metals, of which the following is a 
specification. 

The present invention relates to the sur- 
10 face treatment of metals, particularly iron, 
to produce an alloy with the foundation 
metal, and which has useful characteristics 
not possessed by the foundation metal, as, 
for example, superior corrosion resisting 
15 properties, luster, or color. 

I have discovered that when metallic chro¬ 
mium is brought into surface contact un¬ 
der suitable conditions with a foundation 
metal, such as iron, nickel, molybdenum, or 
20 tungsten, that the chromium enters the sur¬ 
face layer of the foundation metal below 
the melting point of either metal, and forms 
a layer of alloy decreasing in richness of 
chromium content from the surface to the 
26 interior of the foundation metal, and that 
the resulting alloy is resistant to corrosion 
and oxidation, is ductile, not excessively 
hard, has a bright shiny luster, and will 
take a high polish. 

30 In carrying out my invention, the founda¬ 
tion metal, for example, iron or steel, is 
heated in contact with powdered metallic 
chromium under non-oxidizing conditions 
to a temperature of about 1200 to 1350° C. 
36 Preferably the powdered metallic chromium 
is admixed with a refractory, inert material, 
for example, alumina or magnesia, say, in 
equal proportions or thereabout. Non-oxi¬ 
dizing conditions may be produced by pass- 
40 Ang a current of non-oxidizing gas such as 
hydrogen, for example, through the recep¬ 
tacle, or bv evacuating the receptacle. It 
is advantageous in some cases to add a small 
proportion of powdered metallic aluminum, 
46 to the mixture to prevent oxidation of the 
chromium. When treating molybdenum or 
tungsten with chromium a temperature as 
high as 1500° C. may to advantage be used; 
in other words, the range of treating tem- 
60 peratures is from 1200 to 1500° C. 

The duration of the treatment will vary 
with the penetration of alloyage desired. 
When a surface layer of alloyage about 30 
to 40 mils is desired the treatment at the 
66 proper temperature is continued for about 


four hours. A greater penetration is pro¬ 
duced bv a proportionately longer treat¬ 
ment. A surface alloy produced by my 
process without fusion may be termed a ce¬ 
mentation alloy to distinguish the same 60 
from an alloy produced by fusion. 

A section of the chromized metal, when 
polished and etched, shows a well-defined 
zone of metal adjacent the surface in which 
recrystallization of the foundation metal 65 
has taken place by the penetration of the 
chromium into the foundation metal and al¬ 
loyage therewith. Crystals extend from the 
outer band or zone of alloy into the unal¬ 
loyed foundation metal, and in some cases 70 
grains of unalloyed foundation metal ex¬ 
tend into the alloy band. In some instances 
a well-defined band of alloy appears inter¬ 
mediate the outer chromium alloy and the 
foundation metal. The grain structure of 75 
the chromized metal is usually relatively 
large, the longer axis of the grains usually 
extend at right angles to the surface 
through which the chromium entered. 

Chromium treated metal similarly to alu- 80 
minum treated metal resists corrosion in the 
presence of moisture. For example, a salt 
spray which will rapidly corrode untreated 
iron leaves chromized iron unaltered. The 
chromium treated surface will take a high 86 
polish and has a bright luster. 

The chromium treatment causes a decar¬ 
bonization of the iron. The decarbonized 
alloy shows ferrite structure with absence 
of carbon. The carbon content may be re- 90 
stored and increased if desired by heating 
the treated metal in a hydrocarbon gas, or 
in contact with carbon. The carburized 
metal may be quenched in the usual manner 
to harden the same. 96 

What I claim as new and desire to secure 
by betters Patent of the United States, is: 

1 . The process of providing a metal with 
a surface alloy of chromium which consists 

in heating the metal under non-oxidizing 100 
conditions in contact with a powdered 
charge containing metallic chromium at a 
temperature of at least about 1200° C., but 
below the melting point of said metal. 

2 . The process of providing a metal with 106 
a surface alloy of chromium which consists 

in heating the metal under non-oxidizing 
conditions at a temperature of at least about 
1200 ° C., but below the melting point of 
said metal, in contact with a powdered mix- no 
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ture containing chromium and a refractory 
inert material. 

3. The process of providing iron with a 
surface alloy of chromium which consists 

5 in heating the iron in hydrogen in contact 
with a charge of chromium and a refractory 
material to a temperature of about 1*200 to 
1350° C. 

4. The process of providing iron with a 
10 surface alloy of chromium which consists in 

heating the iron in hydrogen in contact with 
a mixture of chromium, aluminum oxid and 
aluminum all in powdered form to a tem¬ 
perature of about 1200 to 1350° C. 

15 5. As a new article of manufacture, a 

foundation metal having a surface layer 
consisting of a cementation alloy of chro¬ 


mium with said foundation metal, the chro¬ 
mium content of said layer decreasing to¬ 
ward the interior of said metal, said alloy 20 
having a shiny luster, being capable of tak¬ 
ing a high polish and being resistant to cor¬ 
rosion. 

0. A new article of manufacture, com¬ 
prising an iron article having a surface 26 
layer of iron chromium alloy produced by 
cementation, the chromium content of said 
layer decreasing in chromium content from 
the surface to the interior, the surface of 
said alloy being resistant to corrosion. 30 

In witness whereof, I have hereunto set 
my hand this 21st day of October, 1919. 

FLOYD C. KELLEY. 
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To all whom it nuiy concern: 

Ho, it known that I. Dukhans Van Stbkn- 
HKitoii, a citizen of the United States, re¬ 
siding at (ioshen, in the county of Orange 
5 and State of New York, have invented cer¬ 
tain new and useful Improvements in Appa¬ 
ratus for Cracking Mineral Oil to Produce 
(Jasoline, of which the following is a speci¬ 
fication. 

10 This invention relates to an apparatus 
adapted for increasing the yield of low boil¬ 
ing point hydrocarbons, commonly known 
as gasoline, from petroleum or heavy dis¬ 
tillate products by decomposition or crack- 
15 ing of the higher boiling point oils. 

The principal object of my invention is to 
provide an apparatus adapted for carrying 
out a continuous process for dissociating or 
cracking heavier oils into oils of lighter 
20 gravities by spraying heavy oil into contact 
with an electrically heated surface or nil- 
merous heated surfaces spaced apart, and 
repeatedly subjecting the resulting mixtures 
of cracked and uncracked vapors to contact 
25 with spaced electrically heated surfaces at 
a temperature to produce decomposition or 
cracking into vapors of lower boiling point 
oils with the maximum production of vapors 
of lower ladling point oils and the mini- 
30 mum production of fixed gas by destructive 
decomposition of the oil. 

Another object of my invention is to pro¬ 
vide for pre-heating and suj>erheating oil 
or oil and water or oil and steam by circu- 
35 biting under pressure through a coil, or a 
serpentine arrangement of pipe in a heating 
furnace and then injecting and spraying the 
heated oil and vapors into contact with 
heated surfaces at a cracking temperature in 
40 a generating chamber. 

Another object of my invention is to pro¬ 
vide a plurality of catalytic agent coated 
surfaces adapted to lx* electrically heated to 
a temperature to decompose the oil into 
45 lower boiling point oils and means for bring¬ 
ing free hydrogen or a hydrogen carrying 
gas or vapor into contact with said surfaces 
for hydrogenating the unsatuarted hydro¬ 
carbons and carrying them away from the 
50 heated surfaces and out of the generator to 
prevent over-cracking or destructive decom¬ 
position and formation of fixed gases and 
carbon. 

Another object of my invention is to pro- 
55 vide for generating hydrogen carrying gas 


by contact of steam and oil or steam in the 
presence of carbon, with surfaces heated ap¬ 
proximately to 2,000° F. in the lower part of 
the generating chamber and passing it di¬ 
rectly into contact with the hydrocarbon 60 
vapors and the heated catalytic agent sur¬ 
faces above where dissociation or cracking 
is effected, for expediting the operation and 
exercising its hydrogenating effect at the 
moment of dissociation. 65 

Another object is to provide for cracking 
oil by contact with a plurality of heated 
surfaces into vapors of lower boiling point 
oils, passing the remaining uncracked por¬ 
tions down over successively more highly 70 
heated surfaces to crack additional portions 
thereof and pass residual heavy oil or tarry 
matter into a receiver outside of the heating 
zone so that it will not lie baked as hard 
carbon or lampblack upon the heated sur- 75 
faces. 

The catalytic agent coatings which form 
the heated surfaces serve the useful purpose 
of preventing the deposit and accumulation 
of carbon on the heaters; also the purpose HO 
of making gasoline of sweeter odor and bet¬ 
ter quality. 

I preferably employ electric heaters for 
constantly maintaining the exact tempera¬ 
ture, between 650° and 850° F. in the main 85 
and upper part of the generator, for best 
effecting the cracking operation, depending 
upon the quality and gravity of the oil lieing 
treated. The lower heaters are preferably 
heated to a higher temperature and may be 00 
heated to a temperature between 1,800° F. 
and 2,000° F. to serve as steam decomposing 
surfaces and for cracking heavier portions 
of oil which mav flow down over them for 
final deposit of residual oily or tarry matter 95 
in a receiving chamber below or outside of 
the heating zone. 

My apparatus, adapted for carrying out 
the above indicated process is illustrated in 
the accompanying drawing, in which: 100 

Figure 1 represents a sectional elevation, 
showing part of the electric heaters in longi¬ 
tudinal section and part in cross section. 

Fig. 2 represents a top plan view. 

Fig. 8 represents, on enlarged scale, a 106 
transverse section of an electric heater, such 
as shown in Fig. 1. 

Fig. 4 represents, on enlarged scale, a 
transverse section of an electric heater of 
modified construction. 11° 
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Fig. 5 represents a sectional elevation of an 
electric furnace showing a serpentine ar¬ 
rangement of steam or superheating pipes. 

I have discovered that cracking of high 
5 boiling point oil can be most economically 
and rapidly effected by direct contact with a 
heated surface and preferably provide that 
the surfaces in my apparatus shall be a few 
inches apart, and so arranged that the cur- 
10 rents of mixed oil vapor and steam shall be 
repeatedly deflected and caused to impinge 
on numerous heated surfaces. In this ar¬ 
rangement I heat the contact surfaces only to 
that temperature which will decompose or 
15 crack the oil into lower boiling point frac¬ 
tions which are condensable to gasoline, and 
with the least possible destructive decomposi¬ 
tion to fixed gas and fixed carbon. If the 
heated surfaces are too close together the 
20 hydrocarbon will be held too long in contact 
and will result in destructive decomposition 
and deposit of carbon. If the surfaces are too 
far apart the vapors are apt to flow past 
them too fast and escape proper cracking. 
25 The tendency, then, is for the operator to 
more highly heat the surfaces, with the result 
that those hydrocarbons brought into direct 
contact with the surfaces will be overheated 
and caused to deposit fixed carbon and make 
30 fixed gases, instead of the desired gasoline. 

I preferably employ internally heated or 
electric heaters for maintaining a large ex¬ 
ternal heating surface at the exact degree 
required for the most economical and effee- 
35 tive operation. In order to expedite the 
cracking operation, I preferably preheat oil 
and water or steam under pressure to ap¬ 
proximately 800° or 1,000° F. before sub¬ 
jecting them to contact with the catalytic 
4 0 agent coatings of the electric heaters where 
cracking is effected. The oil and water will 
preferably be preheated in coils or a serpen¬ 
tine arrangement of pipes in any desired 
heating furnace outside of my generator, but 
45 I also arrange coils or serpentine folds of 
pipe between the electric heaters in the gen¬ 
erator. They thus ad as heating surfaces 
and serve to deflect hydrocarbon vapors and 
steam into contact with the catalytic agent 
50 coatings of the elect riq heaters and to inter¬ 
mingle the cracked and uncracked vapors, so 
that a larger percentage of uncracked vapors 
will In* caused to make contact with the heat¬ 
ed surfaces and be cracked. 

55 Referring to the drawing, the treating 
chamber or generator 1 is preferably con¬ 
structed with a double plate iron shell 3 and 
5, between which is placed a filling of non¬ 
conducting material 4, which may be of as- 
CT0 bestos, mineral wool, ashes or bri6k. If brick 
is used, the outer metal shell may not be re¬ 
quired. The top is closed by a cover 2, hav¬ 
ing a dome (>, and from the latter leads the 
vapor escape pipe G a which connects with the 
65 first condensing coil 6 b in a water tank 9. 


The coil 6 b terminates in an outlet pipe 6 C 
which extends down into a seal-box 9 b , where 
its opening is sealed in the liquid. An outlet 
vapor pipe G d rises from the box and connects 
with the second condenser coil 10 in water 70 
tank 10 ft , and this coil terminates in an outlet 
pipe 10* having a valve h and extending down 
into a seal-box 10 d . This box is provided 
with a draw-off pipe and valve (/ for gasoline. 

A gas outlet pipe 10 b rises from the outlet 75 
end of coil 10 and is provided with a valve / 
to control the outflow of gas to a holder or a 
place of immediate use. The seal-box 10 d 
is not intended to serve as a reservoir, but 
merely as a trap or seal to prevent back flow 80 
of air into the condenser. The box may be 
filled, or partially filled, with liquid and a 
vent (/ provided at the top in a well known 
manner. The representation is somewhat 
diagrammatic, but will lie understood, and 85 
the apparatus will be made operative by those 
skilled in the art. A return pipe 10®, having 
a valve c, connects with vapor pipe 10® 
and with seal-box 9 b for returning any de¬ 
sired portion of oil to be again run through 90 
the treating apparatus. 

A safety valve 7 and a pressure gage 8 
are preferably applied to the dome 6. 

In making my electric heater I may use 
an exterior iron tube 11, into which is in- 95 
serted the electric heater proper, constructed 
as follows: A cardboard cylinder 14 is coated 
externally with insulating material, consist¬ 
ing of finely ground silica and finely ground 
carbonate of lime mixed with sodium silicate 100 
diluted with water to form a paste. This 
paste is moulded around the cylinder 14 and 
forms a coat or jacket 15. The tube thus 
formed is partially filled with granular 
carbon 1G, and then carbon electrodes 17, 105 
17 a are thrust into the ends of the tube 
making a tight fit so as to compress the 
carbon into the tube and form a resistance 
connection between the ends of the elec¬ 
trodes 17, 17 a . 110 

The tubes 14, after the insulating jacket 
has hardened, is inserted in the outer iron 
tube 11 and the latter is placed in openings 
in the wall of the generator, extending at 
both ends beyond the same. The ends of 115 
the tube* arc screw threaded. Washers 13, 
provided with horizontally concave inner 
faces, arc slid over the ends of (lie tubes 
and lit against the curved wall, and nuts 
12 are then screwed onto the tubes so as to 120 
clamp them securely in place. Before the 
iron tubes are fitted into the generator walls 
they are covered with a coating or jacket 
of a catalytic agent containing a metallic 
oxide, such as oxide of calcium and oxide 125 
of magnesium mixed with diluted silicate of 
sodium. These arc made into a paste which 
is applied as a coating or jacket 18 to each 
tube 11 before it is secured in place. This 
coating aids by catalytic action in cracking 130 
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the oil into lower boiling point products, 
_and^also-qn-ewents-^lopostt oTcarbimT 

When the electric current is passed 
through the heaters the cardboard tubes will 
5 be carbonized, forming in effect part of the 
resistance material of the heater. 

A modified form of electric heater is 
shown in Fig. 4, in which a fire clay tube 
15% baked at a temperature of about 3,000° 
10 F. is used instead of the iron tube 11. This 
also makes unnecessary the inner pasteboard 
tube and its insulating coating, since the 
fire clay tube acts as an insulator. The 
catalytic agent coating 18 may be applied 
15 to the outer surface of the fire clay tube. 

The body of granular carbon 16 com¬ 
pressed between the ends of the electrodes 
17, 17 a forms a resistance, by means of 
which a succession of small or short electric 
20 arcs are produced, thus converting electric 
energy into heat, whereby heating the tubes 
at that part filled with granular carbon 
from the inside to the surface. 

The beat will be largely confined within 
25 the space between the walls of the generator, 
by reason of the heat insulating material 
in the walls. Since the granular material 
offers a much greater resistance to the elec¬ 
tric current than is offered by the electrodes, 
30 heat will be generated principally in the 
parts of the heaters located between the in¬ 
ner walls of the generating chamber.- Such 
localized heat is imparted to the preheater 
pipes 20 and the intervening space between 
35 them and the heaters. 

Though I have shown and described a 
special construction of electric heater, I 
wish it to be understood that my invention 
of apparatus is not confined to this specific 
40 construction. Modifications in details of 
construction may be effectively used to carry 
out my process. Other kinds of electric 
heaters may be used. In my apparatus I am 
not limited to the particular catalytic agent 
4 5 coating above described, but other catalytic 
agents mav be successfully used in hydrog- 
emit mg oils, and particularly cracked hy¬ 
drocarbon oils for saturating and making 
them sweet. 

50 Within the generator chamber T arrange 
a series of pipes ‘20 in the form of a serpen¬ 
tine, as indicated by dotted lines in Fig. 2, 
between the electric heaters. Fig. 1. thereby 
formiiitr numerous deflectors and tortuous 
55 passages. They also become highly heated 
and effective as decomposing surfaces, and 
fill the wider spaces between the electric 
heaters so as to deflect the oil vapors into con¬ 
tact with the catalytic agent coatings of the 
GO electric heaters. A mixed fluid, composed of 
approximately eighty per cent oil and twenty 
per cent of water may be forced into the 
pipe 20 at the top through a feed pipe 23, 
having a va-lve </, by a proportioning force 
65 pump 22 of a known kind. This pump con¬ 


nects by a pipe 25, having a valve c,. with_ 

the oil reservoir - 27, and by pipe 26, having 
a valve /•, with a water supply, not here 
shown. An outlet pipe 24 connects at the 
bottom of the generator with the preheater 70 
pipe 20 and connects by branches with the 
injector spray pipes 21, 21% located at dif¬ 
ferent heights in the generator. The in¬ 
jectors have contracted nozzles a and 
valves b , //. For the purpose of preheating 75 
or superheating the mixed oil and water to a 
temperature or approximately 1,000° F., or 
any desired temperature, I provide a sepa¬ 
rate heating furnace 40, Figs. 1 and 2, hav¬ 
ing a preheating coil 41, and heat the same 80 
with a coal or oil fire in a well known man¬ 
ner, or I may use an electric furnace, Fig. 5. 

The mixing and forcing pump 22 will serve 
for supplying mixed oil ami water to the 
preheating coil 41 by the pipe connections 85 
shown. A discharge pipe 42 having a valve 
d' for mixed oil and water leads from the 
discharge pipe 23 of the pump below its 
valve (I and connects with the preheating 
coil 41. A discharge pipe 43 having a valve 90 
r leads from the bottom of coil 41 and con¬ 
nects with pipe 23 which leads to the ser¬ 
pentine pipe 20 in the generating chamber 1. 

A branch pipe 44 having a valve P connects 
pipe 43 directly with the injector spray pipe 95 
or nozzles 21, 2b . 

The oil reservoir 27 has a supply opening 
and cover m. A return oil pipe 28, having 
a valve h, leads from the seal-box 9 b into 
reservoir 27, for the return of heavy oil. ioo 

At the bottom, the chamber of the genera¬ 
tor is provided with a settling pocket 5% 
having a draw-off faucet // for any heavy 
oil or tarry matter which may collect. 

The electric heaters which are parallel 105 
and lying at different levels are connected 
by bus-bars 30, 31 and 32, 33, respectively, 
which bars are connected in circuit with a 
source of energy 34; and a switch 35 controls 
the circuits. An automatic device, such as a 110 
thermostat 36, may lie located at the outlet 
of each electric heater, or at suitable points 
in the wall of the generator to control the 
temperature by cutting out or cutting in the 
circuit, according to variations in the tern- 115 
peraturc. The temperature may thus be 
kept within fixed limits and practically (ini- 
foi m. an< 1 so long as tlio »<»*• «jnn( 

of preheated oil or vapor and superheated 
steam is supplied the process will be continu- 120 


ous. 


A rheostat 37 is preferably connected with 
each pair of electric heaters for controlling 
the electro-motive force, and consequently 
the temperature in each set of heaters. The 125 
heat will thus be regulated and controlled 
to the exact degree required for cracking the 
heavier hydrocarbon into lower boiling point 
hydrocarbons to make gasoline. 

The mixed stream of oil and water may bo 135 






superheated in a detached coil 41 in a sepa¬ 
rate chamber 40 which may be heated in 
any well known manner, and passed there¬ 
from to the spraying injector devices 21, 
5 21 a , or first into the pipe 20 and then into 
the injectors, as above described. 

In Fig. 5 I have shown a preheating pipe 
41 a for oil or oil and water arranged m the 
form of a serpentine, or oppositely inclined 
10 sections of pipe, having end connections in 
an electric heating furnace 40 a mounted on 
legs X. A liquid inlet pipe 42 a connects 
with an upper pipe section 41 a and a dis¬ 
charge 43 a connects with the lower end of 
15 the serpentine. A switch board will l>e pro¬ 
vided with any desired number of switches 
35 a , connecting with a rheostat 37 a . The 
pipe sections 41 a may be composed of chro- 
mel, an alloy of nickel and chromium and 
20 well insulated in a well known manner. Oil 
and water may be preheated in this serpen¬ 
tine to the required temperature, as above 
described by reference to the furnace 40 and 
coil 41. 

25 The operation is very simple and can be 
readily carried out by any one skilled in the 
art of distilling and refining oil. It will bo 
simply necessary to turn on the electric cur- 
. rent at the switch 35 and heat the electric 
30 heater 5 to the proper degree of tempera¬ 
ture, between 650° and 850° F,, and main¬ 
tain them at that temperature during the 
cracking operation. The pump will be so 
set as to draw in about 80 per cent of oil and 
35 20 per cent of water by volume. This mix¬ 
ture will bo forced into a preheating coil, 
preferably in the outside furnace 40 or a 
furnace 50. The temperature in the pre¬ 
heater coil 41, or in a serpentine 41 a , Fig. 5, 
40 will be maintained at about 800° or 1,000° 
F. and the mixed oil and water and their 
vapors will be forced under pressure into 
and through the preheating coil or serpen¬ 
tine 20. By maintaining the fluids under 
45 pressure they will remain in a liquid condi¬ 
tion and thus be more readily preheated. Of 
course, when the compressed liquids escape 
from the spraying nozzles of the supply 
pipes 21, 21 a , they expand and lose part of 
50 their heat, but are immediately brought into 
contact with the boated catalytic coating 
surfaces of the electric heaters, where de¬ 
composition or cricking is effected. This 
reduction of pressure on the oil and vapor 
55 in the generating chamber is important, as 
it permits them to expand and separate more 
or less from the water vapor and be im¬ 
pinged directly upon the heated surfaces 
where decomposition or cracking is effected 
60 at a lower temperature than would be pos¬ 
sible under the pressure maintained in the 
preheating or superheating coils 41 or ser¬ 
pentine 51 and serpentine 20. Decomposi¬ 
tion of comparatively heavy oil into vapors 
65 of lower boiling point oils is, therefore, very 


raptcDln tbe generating chamber. Owing 
also to the low pressure or lack of pressure 
in the generating chamber and to the fact 
that hydrogen is being passed up through 
the chamber, the vapors of freshly cracked 70 
oil will be quickly carried out of the cham¬ 
ber, so as to prevent destructive decomposi¬ 
tion by too long exposure to the heated sur¬ 
faces. 

Hydrogen for exercising a hydrogenating 75 
effect by contact with the catalytic agent 
coatings and the vapors at the moment of 
cracking may be admitted by one of the 
lower injector pipes, as 21 b . 1 also propose 
to heat the lower group of electric heaters 80 
to a temperature between 1,800° and 2,000° 

F. and spray in contact therewith a mixture 
of superheated oil and steam, thereby de¬ 
composing the steam by causing its oxygen 
to combine with carbon present, either in 85 
the sprayed oil or that which has been de¬ 
posited on the heaters, to form carbon mon¬ 
oxide and liberate hydrogen. The hydrogen 
of this mixture or that which is separately 
admitted by pipe 21 b will pass up through 90 
the generator and act as the hydrogenating 
agent to combine with the unsaturated 
hydrocarbons and make a pleasant, sweet 
odored gasoline. The carbon monoxide 
with other permanent gases will eventually 95 
pass off through the pipe 10 b to a holder. 

The lower group of electric heaters being 
more highly heated, as described, will cause 
heavy oily matter which may flow down 
over them to be cracked and converted into 100 
gasoline, so that very little tarry matter 
will pass into the pocket 5 a . It will be un¬ 
derstood that most of the heated oil which 
is sprayed into the generator by the upper 
injectors 21 a will be vaporized and cracked 105 
by contact with the heaters above, but that, 
after such cracking operation, some of the 
remaining heavier oil will drop down and 
pass over the more highly heated surfaces 
below and become cracked or decomposed HO 
into oils of lighter gravity. 

Any heavy uncracked oil, remaining after 
the cracking of oil in contact with the 
heaters above, will flow down over the more 
highly heated surfaces, between 1,800° F. H& 
and 2.000° F., below and be cracked into 
vapors of lower boiling point oils, and the 

residual heavy oil or tarry matter will pass 
down into the receiving chamber or pocket 
5 a outside of the heating zone. 120 

The apparatus can be operated with very 
little attention or manual labor and will be 
rapid and economical in operation. 

This is a divisional application of my ap¬ 
plication, Serial No. 229,707, filed April 125 
20, 1918. 

Having described my invention, what I 
claim, and desire to secure by Letters Pat¬ 
ent, is— 

1. An apparatus for producing gasoline, 130 
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superheated in a detached coil 41 in a sepa¬ 
rate chamber 40 which may be heated in 
any well known manner, and passed there¬ 
from to the spraying injector devices 21, 
5 21 a , or first into tile pipe 20 and then into 
the injectors, as above described. 

In Fig. 5 I have shown a preheating pipe 
41 a for oil or oil and water arranged in the 
form of a serpentine, or oppositely inclined 
10 sections of pipe, having end connections in 
an electric heating furnace 40 a mounted on 
legs X. A liquid inlet pipe 42 a connects 
with an upper pipe section 41 a and a dis¬ 
charge 43 a connects with the lower end of 
15 the serpentine. A switch board will l>e pro¬ 
vided with any desired number of switches 
35 a , connecting with a rheostat 37 a . The 
pipe sections 41 a may be composed of chro- 
mel, an alloy of nickel and chromium and 
20 well insulated in a well known manner. Oil 
and water may be preheated in this serpen¬ 
tine to the required temperature, as above 
described by reference to the furnace 40 and 
coil 41. 

25 The operation is very simple and can be 
readily carried out by any one skilled in the 
art of distilling and refining oil. It will bo 
simply necessary to turn on the electric cur- 
. rent at the switch 35 and heat the electric 
30 heater 5 to the proper degree of tempera¬ 
ture, between 650° and 850° F., and main¬ 
tain them at that temperature during the 
cracking operation. The pump will be so 
set as to draw in about 80 per cent of oil and 
35 20 per cent of water by volume. This mix¬ 
ture will bo forced into a preheating coil, 
preferably in the outside furnace 40 or a 
furnace 50. The temperature in the pre¬ 
heater coil 41, or in a serpentine 41 a , Fig. 5, 
40 will be maintained at about 800° or 1,000° 
F. and the mixed oil and water and their 
vapors will be forced under pressure into 
and through the preheating coil or serpen¬ 
tine 20. Ry maintaining the fluids under 
45 pressure they will remain in a liquid condi¬ 
tion and thus be more readily preheated. Of 
course, when the compressed liquids escape 
from the spraying nozzles of the supply 
pipes 21, 21 a , they expand and lose part of 
50 their heat, but are immediately brought into 
contact with the heated catalytic coating 
surfaces of the electric heaters, where de¬ 
composition or cricking is effected. This 
reduction of pressure on the oil and vapor 
55 in the generating chamber is important, as 
it permits them to expand and separate more 
or less from the water vapor and be im¬ 
pinged directly upon the heated surfaces 
where decomposition or cracking is effected 
60 at a lower temperature than would be pos¬ 
sible under the pressure maintained in the 
preheating or superheating coils 41 or ser¬ 
pentine 51 and serpentine 20. Decomposi¬ 
tion of comparatively heavy oil into vapors 
65 of lower boiling point oils is, therefore, very 


rapid in the generating chamber. Owing 
also to the low pressure or lack of pressure 
in the generating chamber and to the fact 
that hydrogen is being passed up through 
the chamber, the vapors of freshly cracked 70 
oil will be quickly carried out of the cham¬ 
ber, so as to prevent destructive decomposi¬ 
tion by too long exposure to the heated sur¬ 
faces. 

Hydrogen for exercising a hydrogenating 75 
effect by contact with the catalytic agent 
coatings and the vapors at the moment of 
cracking may be admitted by one of the 
lower injector pipes, as 21 b . 1 also propose 
to heat the lower group of electric heaters 80 
to a temperature between 1,800° and 2,000° 

F. and spray in contact therewith a mixture 
of superheated oil and steam, thereby de¬ 
composing the steam by causing its oxygen 
to combine with carbon present, either in 85 
the sprayed oil or that which has been de¬ 
posited on the heaters, to form carbon mon¬ 
oxide and liberate hydrogen- The hydrogen 
of this mixture or that which is separately 
admitted by pipe 21 b will pass up through 90 
the generator and act as the hydrogenating 
agent to combine with the unsaturated 
hydrocarbons and make a pleasant, sweet 
odored gasoline. The carbon monoxide 
with other permanent gases will eventually 95 
pass off through the pipe 10 b to a holder. 

The lower group of electric heaters being 
more highly heated, as described, will cause 
heavy oily matter which may flow down 
over them to be cracked- and converted into 166 
gasoline, so that very little tarry matter 
will pass into the pocket 5 a . It will be un¬ 
derstood that most of the heated oil which 
is sprayed into the generator by the upper 
injectors 21 a will be vaporized and cracked 105 
by contact with the heaters above, but that, 
after such cracking operation, some of the 
remaining heavier oil will drop down and 
pass over the more highly heated surfaces 
below and become cracked or decomposed HO 
into oils of lighter gravity. 

Any heavy uncracked oil, remaining after 
the cracking of oil in contact with the 
heaters above, will flow down over the more 
highly heated surfaces, between 1,800° F. H& 
and 2,000° F., below and be cracked into 
vapors of lower boiling point oils, and the 

residual heavy oil or tarry matter will pass 
down into the receiving chamber or pocket 
5 a outside of the heatincr zone. 120 

The apparatus can he operated with very 
little attention or manual labor and will be 
rapid and economical in operation. 

This is a divisional application of my ap¬ 
plication, Serial No. 229,707, filed April 126 
20,1918. 

Having described my invention, what I 
claim, and desire to secure by Letters Pat¬ 
ent, is— 

1. An apparatus for producing gasoline, 130 
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the combination with a generating chamber, 
of a plurality of spaced heating surfaces 
adapted to be internally heated, means for 
heating them to a temperature for cracking 
5 oil, spray pipes in the walls of the chamber, 
means for preheating oil and means for 
forcing said oil therethrough and to said 
spray pipes to discharge upon the heating 
surfaces. 

10 2. In apparatus for producing gasoline, 

the combination with a generating chamber, 
of a plurality of spaced heating surfaces, 
adapted to be interiorly heated, means for 
heating them to a temperature for cracking 
15 oil, means between the heaters for deflecting 
vapors in contact with the heater means for 
preheating oil, an oil forcing device connect¬ 
ing therewith and a discharge pipe leading 
from said means and connecting with the 
20 generating chamber for spraying oil on said 
heating surfaces. 

3. In apparatus for producing gasoline, 
(he combination with a generating chamber, 
of an electric heater therein having suitable 

25 electrical connections, an oil spray pipe 
adapted to discharge and spray oil upon 
said heater, means adjacent to said heater in 
the generating chamber for preheating oil 
and deflecting the resulting vapors and 
30 means for forcing oil to said spray pipe. 

4. In apparatus for producing gasoline, 
the combination with a generating chamber, 
of a plurality of spaced heating surfaces, 
adapted to be internally heated, oil preheat- 

35 ing pipes between said heating surfaces to 
deflect vapors in contact therewith, an oil 
spray pipe connecting with (he oil preheat¬ 
ing pipe, adapted to spray oil in contact 
with said heated surfaces, and means for 
40 forcing oil under pressure into said pre¬ 
heater pipes. 

5. In an apparatus for producing gaso¬ 
line, a generating chamber having noncon¬ 
ducting walls, a vapor dome, an oil reeepta- 

45 clo at the bottom below the heating zone, 
a plurality of electric heaters extending 


through the walls and having electrical con¬ 
nections, oil spray pipes opening into the 
generating chamber, oil preheating pipes be¬ 
tween said electric heaters and connected 50 
with said spray pipes and means for forcing ’ 
oil into the preheater pipes. 

0. In an apparatus for producing gaso¬ 
line, a generating chamber having noncon¬ 
ducting walls, a vapor escape pipe at the top 55 
and a receptacle at the bottom outside of the 
heating zone for residual oil, spaced heater 
pipes extending through the walls having 
interior electric heaters and exterior coat¬ 
ings of catalytic material, means between 60 
said heater pipes for deflecting vapors into 
contact with the pipes, means for spraying 
oil on the heater pipes and means for admit¬ 
ting hydrogen to contact with said coatings, 
whereby the oil vapor, as cracked, may be 65 
hydrogenated. 

7. In an apparatus for producing gaso¬ 
line, a generating chamber having noncon¬ 
ducting walls, a vapor escape pipe at the 
top and a receptacle at the bottom outside 70 
of the heating zone for residual oil, spaced 
pipes extending through the walls having 
interior electric heaters and exterior coat¬ 
ings of catalytic material, a pipe for admit¬ 
ting hydrogen at the bottom of the generat- 75 
ing chamber, and means for spraying oil on 
the heater pipes. 

8. Apparatus for producing gasoline, 
comprising a generating chamber, a plural¬ 
ity of spaced heating surfaces adapted to 80 
be heated to a temperature for cracking oil, 
deflecting pipes between said heating sur¬ 
faces. means for preheating oil outside of 
the generating chamber and means for con¬ 
necting therewith adapted for spraying oil 85 
upon said heating surfaces. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

BUKIIANS VAN STEENBERGH. 

Witnesses: 

John B. Lydecker, 

Alfred Adam sen. 
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To all irhotn it may concern : 

Be it known that I, Floyd J. Mktzger, a 
citizen of the United States, residing in New 
York, county of New York, State of New 
6 York, have invented certain new and useful 
Improvements in Ketorts, of which the fol¬ 
lowing is a specification. 

In many manufacturing operations where 
retorts, furnaces and the like are subjected 
10 to a high temperature it is desirable to em¬ 
ploy iron or other similar relatively cheap 
and plentiful metal as the retort or furnace 
material. For example, in the manufacture 
of coal gas, oil gases and in certain processes 
15 employed to effect the fixation of atmos¬ 
pheric nitrogen and in numerous other proc¬ 
esses not necessary to he mentioned, iron re¬ 
torts or furnaces would he highly desirable 
were it not for the fact that the corrosion 
20 or oxidation of the retort or furnace is quite 
rapid at the rather high temperatures re¬ 
quired in these processes. The rapid dete¬ 
rioration and destruction of retorts or fur¬ 
naces consisting of iron or other similar 
25 metal involves in many cases a prohibitive 
maintenance cost and a consequent or nec¬ 
essary elimination of iron as a furnace mate¬ 
rial for such purposes. 

I have discovered that by properly treat- 
30 ing the iron: that is, by providing it with a 
coating of material whirl) is practically un¬ 
affected by or which offers substantial re¬ 
sistance to the corrosive or oxidizing action 
of the gases which are generated in a retort 
35 or furnace, I am enabled to protect such 
iron or other similar suitable metal to a very 
great extent if not entirely against the cor¬ 
rosive action of such gases. As a result the 
life of the retort or furnace is greatly pro- 
40 longed, thereby reducing the up-keep ex¬ 
pense of the same to a point at which the 
use of iron and such other similar metals as 
may be found to be practicably suitable for 
retort or furnace material becomes com- 
45 menially feasible. 

My invention comprehends the idea that 
all parts of the surface of the retort or fur¬ 
nace with which the retort or furnace gases 
contact shall he coated over in a proper 
50 manner with a metal or metal alloy which 
offers substantial resistance to the corrosive 
or oxidizing action of the retort or furnace 
gases. 

1 have found that an alloy of nickel and 
55 chromium in the proper proportions with or 


without the addition of relative small quan¬ 
tities of other metals serves very well as 
such a protective coating for a retort or fur¬ 
nace of iron. 

The principal object of my invention is to 60 
provide the iron or other similar corrodible 
material which may be employed for the 
construction of retorts or furnaces to be em¬ 
ployed for the purposes previously stated 
with a coating of metal which will offer sub- 65 
stantial resistance to the corrosive action of 
the retort or furnace gases, such coating to 
he applied directly to and intimately com¬ 
bined with the portions of the surface of the 
iron of the retort which, but for the presence 70 
of the coating, would be acted upon by the 
said gases. 

I have discovered that an alloy of nickel 
and chromium in the proper proportions 
with or without the addition of smaller 75 
(plantities of other metals serves very well 
as a protective coating for an iron retort or 
furnace. Such alloy may consist of 85% 
nickel and from 10 to 15% chromium, the 
variations in the latter depending upon the 80 
amount of impurities which may be present 
such, for example, as iron, manganese and 
carbon. I have also found that an alloy con¬ 
sisting of approximately 50 to C>0% of nickel, 

10 to ‘20% of chromium and 10 to 80% of 85 
iron may be employed. Such alloys as the 
foregoing offer substantial resistance to the 
corrosive or oxidizing action of the retort 
or furnace gases. 

I propose to form the coating of the char- 90 
ncter above described upon the iron or simi¬ 
lar metal of the retort by projecting the 
coating material in the form of verv finely 
divided or atomic-like particles with great 
force against the surface to he coated. These 95 
particles may be in a molten state and 
sprayed by means of any known form of 
atomizing device against the surface to be 
routed or the said coating metal mav be 
converted in any suitable manner into fine 100 
particles and propelled with such speed and 
force against the surface to he coated that 
upon tin* striking of the particles against the 
surface to be coated the kinetic energy is 
converted partly into mechanical work and 106 
partly into heat so that the finely divided 
particles are not only intimately combined 
and connected with the surface portions of 
tin* metal of tin* retort to be coated but the 
particles themselves arc overlapped, inter- 110 
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mingled, and welded together so that a uni¬ 
form, dense and compact coating upon the 
surface of the iron retort is produced. 

This coating in effect practically is inte- 
5 gral with the iron or other metal of which 
the retort is constructed. The said coating, 
together with the relatively heavy sheet 
metal to which it is applied may he regarded 
and considered as a single integral metallic 
10 sheet. 

The combining of the minute particles of 
an alloy comprising nickel and chromium 
with each otl\er and with the iron or other 
similar metal of the retort provides a novel 
15 article of commerce; viz, a retort comprising 
or consisting of a base metal portion, as iron, 
and an integral coating of an alloy compris¬ 
ing nickel and chromium as stated. Such 
an alloy having the characteristic of offer- 
20 ing substantial resistance to the corrosive 
and oxidizing action of the retort or fur¬ 
nace gases and its application as a coating 
to the required portion or portions of the 
surface oi an iron retort or furnace being 
25 feasible I am enabled to employ commer¬ 
cially retorts or furnaces made of iron or 


other similar metal which is readily cor¬ 
roded and oxidized by the action of the re¬ 
tort or furnace gases. 

T claim: : — 30 

1. A retort adapted for use in the manu¬ 
facture of alkali metal cyanide and to be 
subjected to the action of oxidizing gases at 
high temperature, the retort comprising a 
body of ferrous metal which is corrodible by 35 
said gases and a protecting skin coating ap¬ 
plied to the outer surface of the body and 
consisting of a base metal alloy which re- 
sists the oxidizing action of said gases. 

2. A retort adapted for use in the manu- 40 
facture of alkali metal cyanide and to be 
subjected to the action of oxidizing gases 

at high temperature, the retort comprising a 
body of ferrous metal which is corrodible by 
said gases and a protecting skin coating ap- 45 
plied to the outer surface of the body and 
consisting of a nickel-chromium alloy which 
resists the oxidizing action of said gases. 

In testimony that I claim the foregoing as 
my invention, I have hereunto signed my so 
name this 0 day of October, A. D. 1917. 

FLOYD J. METZGER. 
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boiling-point hydrocarbons appear to be pro¬ 
duced than if the cracked hydrocarbons be 
immediately fractionated. 

To perform my process I have provided a 
6 suitable apparatus and, though it is to be 
understood that the process may be effected 
by other apparatus, for convenience in de¬ 
scribing the process the apparatus which T 
at present prefer to employ is illustrated in 
10 the accompanying drawings, in which— 

Figure 1 is a more or less diagrammatic 
elevation, partly in section, of the appa¬ 
ratus; and 

Fig. 2 is a sectional elevation on line in- 
16 dicated by x 2 — a? 2 , Fig. 1. 

The apparatus illustrated in the drawings 
is constructed as follows: In a furnace A 
there is provided a suitable lower combus¬ 
tion chamber 1 having at one end thereof a 
20 burner 2 and having at its opposite end an 
opening 3 through which the products of 
combustion can pass into a coil-heating 
chamber 4. In the coil-heating chamber 4 
is a cracking coil 5 which is heated by the 
26 products of combustion that pass through 
the chamber 4. The coil-heating chamber 4 
is provided at the end opposite that having 
the opening 3 with an opening 6 through 
which the products of combustion escape 
30 into an upper combustion chamber 7 pro¬ 
vided at one end with a burner 8. Thus the 
chamber 7 is not only heated by the products 
of combustion from the burner 2 but may be 
heated additionally by fire from the 
36 burner 8. 

From the combustion chamber 7 the prod¬ 
ucts of combustion flow through an open¬ 
ing 9 into an intermediate coil-heating cham¬ 
ber 10 having a pre-heating coil 11. The 
40 products of combustion flow from the cham¬ 
ber 10 through an opening 12 into an upper 
coil-heating chamber 13 in which is posi¬ 
tioned a heating coil 14. From the chamber 
IS the products of combustion discharge 
46 through a flue 15. The fuel furnished to 
the burners 2, 8 may be gas or oil and the 
burners are capable of raising the various 
chambers to the temperatures required for 
performing the process. 

60 The coils 5, 11 comprise a number of 
straight tubes 10 which pass through perfo¬ 
rations 17 in the front and rear walls of the 
chambers 4, 10. The Ct»ils 5, 11 further 
comprise headers 18 connecting the ends of 
66 adjacent tubes to one another. The headers 
18 are provided with removable plugs 19. 
Tims it is clear that the coils 5, 11 may bo 
readily cleaned when such cleaning becomes 
necessary or desirable. The outlet end of 
00 the coil 5 is provided with a pyrometer 20 
so that the temperature of said coil and its 
contents may be noted from time to time 
during4he operation of the apparatus. The 
outlet end of coil 5 is connected by a tube 21 
66 to a “digester” or combined cracking cham¬ 


ber and carbon catcher 22, preferably of 
larger cross sectional area than the cracking 
tubes 16. The cracking chamber 22 may be 
formed of a piece of relatively large tubing 
and removable beads 23 are fitted to the op- 70 
posite ends of the tubing to form tight 
closures therefor. The heads 23 are detach¬ 
ably held in place by yokes 24 and screws 25. 

The cracking chamber 22 is connected by 
a tube 26 to a heat interchanger 27, said tube 75 
26 being connected with the inner tube 28 of 
the interchanger. The outer tube 29 of the 
interchanger is connected by tubing 30 to 
one end of the coil 14 and the opposite end 
of said coil is connected by tubing 31 to one 80 
end of the coil 11. The outlet end of the 
coil 11 is provided with a pyrometer 32 so 
that the temperature of said coil and its con¬ 
tents may be readily observed at intervals. 

The outlet end of the coil 11 is connected by 85 
tubing 33 tp the opposite end of the coil 5 
from that provided with the pyrometer. 

The outer member 29 of the heat inter- 
changer is connected by tubing 34 with a 
pump 35 which receives liquid hydrocarbons 90 
through a supply pipe 36 connecting with a 
tank 37. The tubing 34 is provided with a 
pressure gage 38. 

The inner tube 28 of the beat interchanger 
is connected by tubing 39 to one or more 95 
fractionating stills 40 of any desired con¬ 
struction. When more than one still is em¬ 
ployed the stills are connected to one an¬ 
other by cross-overs 41 for continuous op¬ 
eration. If so desired each still may be op- ioo 
crated independently of the other, each 
receiving its supply of oilfrom 39 through- 
the valve 43, the cross-overs 41 being 
blanked off. The tubing 39 is provided 
with a valve 42, and between said valve 42 105 
and the valve 43 with a pressure regulator 
and discharge valve 44, said pressure regu¬ 
lator serving to keep the requisite pressure 
on the liquid hydrocarbons in the cracking 
coil 5 ana crack ng chamber 2$ and also in 110 
all other parts of the apparatus between 
the pressure regulator ana the pump 35. 
Each still 41 is connected by tubing 45 to a 
condenser 46 and each condenser is con¬ 
nected by a tube 47 to a gas trap 48. Each ns 
gas trap 48 is connected ny tubing 49 to a 
^as absorber 50 and the gas absorliers are 
provided with gas vent pipes 51 to carry the 
gns to any desired place. Each gas trap 48 
is connected by a tube 52 to a sampling box 120 
.m ana each sampling box j s connected by 
tubing 54 to a storage tank 55. One or more 
of the storage tanks 55, in this instance two 
of them, are connected by tubing 56 to the 
tubing 36. The tubing 56 is provided with 126 
valves 58 and the tubing 36 is provided with 
a valve 59. 

The tubing 39 is connected by tubing 60 
with a cooler 61 which in turn is connected 
>*v t,lbln g *52 to « gas trap 6,1, The tubing 130 
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To all whom it msnj concern: 

Be it known that I, John C. Black, a 
citizen of the United States, residing at 
Beverly Hills, in the county of Los Angeles 
5 and State of California, have invented a 
new and useful Process for the Production 
of Low-Boiling- Point Hydrocarbons, of 
which the following is a specifixation. 

This invention relates to the dissociation 
10 or conversion of high boiling-point hydro¬ 
carbons derived from crude petroleum or its 
equivalent, into those of lower boiling point,' 
and to a process especially useful in increas¬ 
ing the production of, so termed, gasoline 
15 from relatively heavy hydrocarbons having 
high boiling points. It is known that bv the 
processes at present employed for producing 
gasoline without cracking, a comparatively 
small percentage, from a fraction of one per- 
20 cent to thirty j>ercent or more gasoline, is 
obtained by ordinary distillation of the crude 
oil. 

The processes commonly in vogue for pro¬ 
ducing gasoline, other than that produced by 
25 ordinary distillation of the crude oil, rely 
fundamentally upon heating the hydrocar- 
l>ons to certain temperatures under pressure 
to produce cracking, taking the vapors off 
ntahigh temperature underthe pressure em- 
30 ployed and condensing the same. As dis¬ 
tinguishing fundamentally from such pres¬ 
sure-vapor processes, my present process, 
for brevity, may be termed a pressure-liquid 
process, since I do not vaporize the hydro- 
35 carbons while at cracking temperature but, 
rather, maintain a pressure on the hydro¬ 
carbons above the vapor pressure thereof at 
the cracking temperature employed where¬ 
by the deposited products of decomposition 
40 will be in a condition easily removable from 
the apparatus. I then reduce the tempera¬ 
ture of the whole body of hydrocarbons to 
such a point as may be desirable for the sub¬ 
sequent, treatment. If the hydrocarbons arc 
45 reduced to normal temperature they will 
have the appearance of crude oil with many 
of its characteristics and they may be termed 
a “crude equivalent.” 

In this improved process I not only main- 
50 tain pressure on the hydrocarbons under 
treatment to prevent any material vaporiza¬ 
tion thereof, but I preferably maintain them 
at cracking temperatures while in liquid 
form for a prolonged period of time, and re- 
56 tard flow of the liquid hydrocarbons while 
at cracking tom pent turee so that dissociation 


and polymerization will be as complete as 
possible before the hydrocarbons are cooled 
or subjected to the subsequent treatment re¬ 
quired to separate the low boiling from the 60 
high boiling point hydrocarbons. I main¬ 
tain pressure on the hydrocarbons under 
treatment until they are cooled if the imme¬ 
diate object is to crack and store the prod¬ 
uct for subsequent treatment as hereinafter 66 
described. If, however, it is desired to crack 
and then immediately distill, pressure is 
maintained on the hydrocarbons under treat¬ 
ment during the cracking, dissociation and 
polymerization of the hydrocarbons, after 70 
which distillation of the hot hydrocarbons 
at atmospheric or higher pressure will be 
effected in *vny suitable distilling and frac¬ 
tionating apparatus, two examples of which 
will be described hereinafter. 75 

To maintain the hydrocarbons at crack¬ 
ing temperatures for the prolonged period 
of time and at the same time to cause the 
deposition of carbon produced by the crack¬ 
ing operation, I preferably reduce the speed 80 
of flow of the hydrocarbons while they are 
at the cracking temperatures and, in this 
particular instance, I accomplish this by dis¬ 
charging the boated hydrocarbons from the 
cracking or heating coil into a “digester” or 85 
cracking chamber of larger cross sectional 
area than that of the cracking coil tubes, by 
maintaining the pressure on the hydrocar¬ 
bons I prevent vaporization and the carbo¬ 
naceous products of reaction are deposited 00 
in a condition easily removable from the ap¬ 
paratus. 

In the practice of my process, I may treat 
for the production of gasoline the interme¬ 
diate “cuts,” resulting from first subjecting 95 
crude petroleum or a crude equivalent to any 
of the heretofore known distillation proc¬ 
esses. By such first distillation process there 
may result, for example, gasoline amounting 
in volume to from lf> to 20 i>ercent, more or 100 
less; asphalt, coke and the like, 20 percent; 
and intermediates, 05 poreont, more or less. 

The percentages given are only approximate 
and may vary considerably with petroleum 
from different localities. These intermedi- 105 
ates. when subjected to my process, are 
changed into a “crude equivalent” which is 
then fractioned at once to separate the frac¬ 
tions or “cuts” desired, or allowed to stand 
in storage for a time and then fractionated. 110 
When thus allowed, to stand in storage, be¬ 
fore fractionating, larger amounts of the iow 
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—6£4& provided: w l i h-a—press ure regulato r HrF 
and a pressure gage 05 between the pressure 
regulator and the cooler. The gas trap 63 
is connected by tubing 06 to a gas absorber 
6 67 and the gas absorber is provided with a 
gas vent tube 68. The gas trap 63 is con¬ 
nected by tubing 70 to a storage tank 71. 
The tubing 60 is provided with a valve 72 
and the tubing 39 is provided with a pres- 
10 sure gage 73. To the tubing 70 is connected 
a tubing 74 having a valve 75. and the 
tubing 74 connects with the tank 37. The 
tubing 70 is provided between the tubing 

74 and the tank 71 with a valve 76; 

15 TJie process is performed in the above de¬ 
scribed apparatus as follows: The tank 37 
will be supplied with the hydrocarbons to 
be treated. Crude petroleum or a crude 
equivalent may be employed, but I prefer- 
20 ably use the intermediate fractions resulting 
from treating crude petroleum or a crude 
equivalent by prior known processes. 
Among such intermediate fractions, for ex¬ 
ample, are those which are not capable of 
26 being further cracked by the relatively low- 
pressure processes to produce the much de¬ 
sired low boiling-point hydrocarbons. The 
valves 59, 72 and 75 are opened and valves 
42, 58 and 76 arc closed and the pump 35 is 
30 operated to force liquid hydrocarbons from 
the tank 37 through the system and to pro¬ 
duce a pressure of several hundred pounds 
in that portion of the system between the 
pressure regulator 64 and the pump thus in- 
35 suring that said portion is entirely filled 
with the liquid hyrocarbons which are to be 
treated. The flies are then started at the 
burners 2, 8 so as to heat the coils 5, 11, 14 
to the required temperatures. 

40 The pump is continued in operation and 

the hydrocarbons circulate continuously. 
« • 

Until cracking has taken place to a satisfac¬ 
tory degree the oil is bypassed through valve 

75 and tubing 74 to tank 37 to be re-run. The 
45 pyrometers 20, 32 will be consulted to deter¬ 
mine the temperature of the hydrocarbons 
in the coils 5. 11. The temperature of the 
coil 11 will be preferably maintained just 
under that required for cracking of the hy- 

60 drocarbons, though if the temperature 
should rise higher and an incipient cracking 
of the oil take place the tubes may be readily 
cleaned of rarbon deposits when they be¬ 
come choked. The coil 5 is heated to a prc- 
55 determined t racking temperature. 

The degree of pressure employed is prede¬ 
termined for the particular hydrocarbons 
being treated. The temperature required 
for the particular hydrocarbon being treat- 
00 ed may be determined by the increase of 
Haume gravity of a sample, supplemented 
usually hy a distillation test to determine 
the yield of hydrocarbons boiling between 
certain specific temperature limits. 

06 Assuming (hat one or more of the stills 10 


is to oe uti l i zed, that the predet er mined 
cracking temperature has been reached, and 
that the regulator 44 has been set for the 
predetermined operating pressure, the valves 
42. 43 will be opened and the valves 78, 72 70 
will be closed, thus causing the hydrocar¬ 
bons to flow into the still or stills when the 
desired decree of cracking is reached. The 
pump 35 is continued in operation so as to 
maintain the desired pressure rearwardly of 75 
the pressure regulator 44 and so as to cause 
the hydrocarbons to flow under such pres¬ 
sure through the various coils and through 
the cracking chamber 22. The pressure pre- . 
vents vaporization in the cracking coil 5 and 80 
cracking chamber 22. Before the hydrocar¬ 
bons discharge from the cracking coil 5 they 
roach the cracking temperature and the time 
of subjecting the hydrocarbons to the crack¬ 
ing temperature is prolonged by reason of 85 
the hydrocarbons discharging from the coil 
5 through the tubing 21 into the cracking 
chamber 22. In the cracking chamber 22 
the rate of flow of the hydrocarbons de¬ 
creases because of the relatively large cross 90 
sectional area of the cracking chamber. The 
cracking chamber 22 is suitably insulated 
against loss of heat and thus the hydrocar¬ 
bons are maintained at cracking tempera¬ 
ture during the flow of the hydrocarbons 96 
through the cracking chamber. 

Not only does the cracking chamber pro¬ 
long the cracking operation so as to insure 
that the cracking of the hydrocarbons at 
the given temperature is complete, or sub- 100 
stantially complete; but deposition of car¬ 
bon occurs in the cracking chamber to a 
much larger extent than in the coil 5, for the • 
reason that the flow of hydrocarbons is slow¬ 
er in the cracking chamber than in the coil 106 
5, thus permitting the free carbon produced 
in the cracking operation to become at¬ 
tached to the relatively large wall area of 
tlie cracking chamber. 

From the cracking chamber 22 the 110 
cracked hydrocarbons, still at comparatively 
high temperature, flow through the heat in¬ 
terchanger 27 where they are cooled to a 
greater or less degree, depending upon the 
area of the radiating surface of the neat in- 115 
torch anger. The heat is absorbed in the in- 
tcivhanger by the cooler hydrocarbons being 
fed inti) the system by the pump 35. Thus 
the heat interchange!* serves to initially heat 
tin* hydrocarbons being treated and further 120 
heating of the hydrocarbons is effected, be¬ 
tween the heat interchange!* ami the coil 11, 
in the coil 14 around which flow the hot 
waste gases passing from the chamber 10 
through the chamber 13 to the flue 15. 126 

The cooling capacity of the interchanger 
27 may he such as to cause those hydrocar¬ 
bons which arc liquids at ordinary tempera¬ 
tures and pressures to remain liquid when the 
artificial pressure is removed. That is to 130 
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say, if it is not desired to immediately frac¬ 
tionate the cracked hydrocarbons, they may 
be discharged into the tank 71 by opening 
the valves 72, 76 and closing the valve 42; 

5 that, if the cooling capacity of the inter¬ 
changer 27 be sufficient, the lighter as well 
as the heavier hydrocarbons in the crude 
equivalent will discharge as liquids without 
running them through supplemental cooling 
10 means; and that, if the cooling capacity of 
the interchanger is not sufficient to prevent 
vaporization of the cracked hydrocarbons 
when release of the pressure occurs through 
the valve 64, then the cooler 61 will be op- 
15 erated to complete this cooling operation. 
I have discovered that, by allowing the crude 
equivalent to stand for a more or less ex¬ 
tended period of time to permit of further 
polymerization in the tana 71 before frac- 
20 tionating, upon subsequently fractionating 
the crude equivalent it yields a greater per¬ 
centage of tne more stable lighter hydrocar¬ 
bons desiredj hence the advantage of imme¬ 
diately cooling the cracked hydrocarbons 
25 to a temperature sufficiently low to prevent 
vaporization of all of them and produce the 
mixture which is termed a “crude equiva¬ 
lent”. When, however, the valve 42 is open 
and valves 72, 76 closed, the hydrocarbons 
30 are treated at once irr the still and hence it 
will not be necessary or desirable to cool 
them to ordinary temperatures, and conse¬ 
quently less fuel will be required in the stills 
40 to effect distillation. If it be not de- 
35 sired to effect cooling of the cracked hydro¬ 
carbons by operation of the heat inter¬ 
changer 27 the incoming hydrocarbons may 
be by-passed in a manner easily understood. 

The hydrocarbons after parting with at 
40 least some of their heat in the interchanger 
27 will discharge into the first still 40 and 
the vapors will be carried over into the 
associated condenser 46. If continuous dis¬ 
tillation is employed the unvaporized hydro- 
45 carbons will flow from the first still into 
the second still through the cross over 41 and 
another cut will be made and the vapors will 
discharge into the associated condenser. 
Also from the second still the unvaporized 
60 hydrocarbons will discharge into the third 
still through the cross over 41 and the vapors 
taken off from the third still will discharge 
into the associated condenser 46. Whatever 
gas remains after th^ vapors puss through 
65 the condensers will pass into the absorbers 
f><' and may be recovered in part in a manner 
well understood in the art to which this in¬ 
vention relates. To achieve the distilling 
just described the stills will, of course, be 
60 progressively heated from left to right. 

. The condensates pass from the condensers 
46 through the tubing 54 into the storage 
tanks 55. In this instance, the lighter or 
lower boiling point hydrocarbons, which it 
65 is the desire of the refiner to recover, are 


iven off in the first still, and the interme- 
iate fractions in the second and third stills 
and the carbonaceous matter or residue is 
deposited in the third still. It may be as¬ 
sumed, for example, that the condensed 70 
vapor from the first Still is approximately 
56 Baum6, that the condensed vapor from 
second still is approximately 35 Baum6 and 
that the condensed vapor from the third 
still is approximately 20 Baum6. These 75 
heavier products or intermediate fractions 
roducea in the second and third stills will 
e discharged from time to time from the 
storage tanks 55 containing them through 
the pipe 56 into the pipe 36 by opening tne 80 
valves 58 and closing tne valve 59, thus per¬ 
mitting the pump 35 to force the interme¬ 
diate fractions again through the coils 5.11, 

14 and cracking chamber 22 to be recracaed. 

The intermediate fractions from the second 86 
and third stills 40, however, may be re-run 
independently through any suitable still for 
redistillation so as to separate the lighter 
fractions from the heavier, and such lighter 
fractions may then be thrown in with the 90 
distillate from the first still and the heavier 
fractions may be stored and then re-run 
through the apparatus. 

If it be not aesired to distil the cracked 
hydrocarbons at once, the valves 42, 75 will 95 
be closed and the valves 72, 76 opened, and 
the cracked hydrocarbons will then flow from 
the tubing 39 through the tubing 60 into the 
cooler 61. This comer 61 may Be dispensed 
with if the heat interchanger 27 is made of 100 
sufficiently great cooling capacity to absorb 
substantially all of the heat artificially ap- 
lied to the hydrocarbons. The cooler hy- 
rocarbons pass from the cooler 61 through 
the tubing 62 and pressure regulating valve 106 
64 into the separator 63 and the liquid hy¬ 
drocarbons flow from said separator through 
the tube 70 into the storage tank 71. Tne 
hydrocarbons in the storage tank 71 may be 
termed a crude equivalent since it resembles 110 
to a large degree crude petroleum. Tltis 
crude equivalent at any desired time after 
its production will be fractioned to segre¬ 
gate the low boiling-point hydrocarbons de¬ 
sired from those or higher Boiling-point. 116 

Though the above described process differs 
considerably from the process of refining 
crude petroleum oil patented to George L. 
Benton May 25,1886,No. 341,564 and,though 

said Benton process was conceived for tne 120 
purpose of producing a different product, 
namely an illuminating oil, than this now 
process, I employ the relatively high tem¬ 
peratures and pressures of tho Benton 
process in the cracking operation; but, in- 126 
stead of spraying the hydrocarbons at crack¬ 
ing temperature into a vaporizing chamber 
to produce the homogeneous illuminating- 
oil of the Benton process, I effect a pro¬ 
longed cracking operation under pressure, 180 
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then reduce the rate of flow of the liquid me leasing differential pressure between tho 
hydrocarbons while at cracking tempera- gages 38, 73 or 38, 65 as the case may be, 
tures, then reduce the temperature of the denotes such increased resistance to the flow 
cracked hydrocarbons to or below the va- of the oil as to indicate that said coil or 


5 porizing temperature of the low boiling- 
point hydrocarbons which it is desired to 
recover, and finally fractionate the hydro¬ 
carbons thus reduced in temperature. 

I have discovered that the yield of low 
10 boiling-point hydrocarbons is very ma¬ 
terially increased by prolongation of the 
heat and pressure necessary for cracking, 
and I obtain this prolongation in the ap¬ 
paratus illustrated by use of the cracking 
l& chamber 22, which also, as has been noted,re¬ 
duces the rate of flow of the liquid stream. 
However, tho prolonged cracking tempera¬ 
ture and pressure may be obtained by any 
other suitable means. In this manner I am 
20 enabled to produce a greater volume of low 
boiling-point hydrocarbons from a given 
quantity of crude petroleum or a crude 
equivalent than is possible by prior known 
processes. For this reason the process is 
26 very useful and valuable since the produc¬ 
tion of low boiling-point hydrocarbons such 
as gasoline by present known processes can 
scarcely keep pace with the increasing de¬ 
mands therefor, mainly as fuel for internal 
30 combustion motors. Also by prior known 
processes there is produced an over supply 
of intermediate fractions which I am enabled 
by this process to crack to produce high 
grade gasoline, and I prefer to treat such 
35 intermediate fractions rather than crude oil 
because the prior distillation removes a large 
amount of carbonaceous material which thus 
cannot act to foul the apparatus. Such in¬ 
termediate fractions cannot be readily con- 
40 verted into high grade gasoline by the proc¬ 
esses now employed in the art. 

The hydrocarbons of relatively high boil¬ 
ing-point produced in the second and third 
stills, in this instance, will be preferably 
45 re-run through the apparatus and cracked 
by my process, and for this purpose, when 
quantities of the relatively high boiling- 
point hydrocarbons have been produced by 
the still, the valve 59 will be closed and the 
60 valves 58 will be opened to permit the pump 
35 to force such hydrocarbons through the 
system for cracking and redistillation. 
I<rom this it is clear that the process may 
ho a continuous one, not only in the sense 
66 that new supplies of oil are constantly be¬ 
ing treated by the process, but that a rela¬ 
tively large proportion of the product is re¬ 
run from time to time to re-crack the rela¬ 
tively high boiling point hydrocarbon pre- 
60 viously produced in the apparatus, thus en¬ 
abling the production or possibly 50 per 
cent or more of low boiling point hydrocar¬ 
bons from the original oil treated. 

The cracking operation is continued in 
66 the coil 5 and cracking chamber 22 until the 


(•racking chamber is seriously fouled with TO 
carbon, rendering the apparatus inoperative; 
whereupon the fires are shut off and the 
fouled lubes 16 and chamber 22 are cleaned, 
the cleaning operation being facilitated by 
removal of the plugs of the headers and the 75 
heads 23 of the cracking chamber thus to 
allow each tul>e and the cracking chamber 
to be separately cleaned of the carbon de¬ 
posited therein. 

The higher the temperature and longer 80 
the time employed for cracking the hy¬ 
drocarbons the larger will be the yield of low 
boiling-point hydrocarbons and the greater 
will be the production of carbon, so that 
in a practical commercial plant it is neces- 85 
sary for the operator to choose such a tem¬ 
perature and pressure and duration of such 
temperature and pressure that as long a 
run as possible may be made, without the 
necessity of cleaning out the carbon, con- 90 
sistent. with a sufficient yield of gasoline to 
make the operation of the plant profitable. 

The process may be better understood by 
a specific example as follows: 

I have opera tec} with my process on an 95 
oil that begins to crack at about 750° F. 
but producing a low yield of gasoline. By 
heating this oil to about 800° F. the yield 
of gasoline was increased, and by heating 
the oil to 850° F. or as high as 900° F. the 100 
yield of gasoline was as high at 30% of the 
original stock employed. This latter tem¬ 
perature may be too high in practice to 
make the process profitable and the refiner 
might have to be contented with a lower 105 
yield but longer running time, the decreased 
cost of operation of the longer running time 
compensating for the lower yield. 

It is of paramount importance that the 
pressure employed in this process be suffi- 110 
cicnfly high to preyent vaporization of the 
oil in the tubes 16 excepting possibly to an 
inconsiderable and negligible degree, since 
such vaporization would cause rapid depo¬ 
sition of carbonaceous material in the tubes 115 
and consequent quick fouling thereof. In 
practice I have successfully employed, and 
prefer a pressure of not less than 35 atmos¬ 
pheres and as high as 1000 to 1200 pounds 
per square inch and even higher for some 120 
oils. The pressure to be employed is de¬ 
pendent in a great measure upon the char¬ 
acter of the oil being ireated and the tem¬ 
perature to which the oil is subjected in 
the cracking operation, since the higher the 125 
temperature employed the greater the pres¬ 
sure required to preyent any substantial 
vaporization of the oil. 

It is to be noted that the reduction in 
temperature of the cracked hydrocarbons to 130 
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or below the vaporizing temperature of the 
low boiling-point hydrocarbons which it is 
desired to recover enables me to avoid the 
production of a homogeneous vapor such as 
6 that made by Benton in his production of 
illuminating-oil. Benton’s process enabled 
him to increase the production of illumi¬ 
nating-oils and decrease the production of 
benzine, while my my process the produc- 
10 tion of gasoline is increased and that of the 
less valuable intermediate fractions is de¬ 
creased. This result is effected in the ap¬ 
paratus shown by employing cracking tem¬ 
peratures of from 750° F. to 1200° F., or 
15 even higher for some oils, and pressures in 
excess of GO atmospheres. 

The apparatus shown rn the drawings and 
described above is not claimed herein but 
is the subject of my copending application. 
20 Instead of fractionating the cracked hy¬ 
drocarbons in the stills 40, I may fraction¬ 
ate them by running them through frac¬ 
tional condensers and for this purpose I 
have shown in the drawings a distillation 
25 vaporizing chamber 79 which is connected 
by tubing 80 to the tubing 39 between the 
pressure regulating valve 44 and a valve 77 
on the tubing 39. The chamber 79 is con¬ 
nected by tubing 81 with the first of a series 
30 of fractional condensers 82, the coils of 
which discharge into gas or vapor traps 83. 
The gas traps are connected by tubes 84 with 
sampling boxes 85. The vapor trap 83 of 
the first condenser is connected with the 
35 coil of the second condenser, and the vapor 
trap of the second condenser is connected 
with the coil of the third condenser by tub¬ 
ings 86. Each of the sampling boxes 85 is 
connected by tubing 87 to a suitable recep 
40 tkcle or tank, the tubes 87 being provided 
with valves 88, respectively. For example, 
the discharge pipe 87 of the first condenser 
82 may be considered as being connected 
with the first tank 55 beginning at the left 
45 in Fig. 1 of the drawings, the tubing 87 of 
the second condenser as being connected 
with the second tank 55, and the tubing 87 
of the third condenser as being connected 
with the tank 55 at the right side of Fig. 1. 
50 These connections yith the tanks 55 are not 
shown since it would tend to congest the 
drawing to show them, but it is understood 
such connections e;<ist so that the heavier 
ami lighter intermediate fractions from (lie 
65 first and second condensers 8‘2 may he 
readily re-run through the apparatus for 
rocracking in a manner hereinbefore de¬ 
scribed. The gas trap of the third conden¬ 
ser is connected by a tube 89 with a gas ab- 
60 sorber 90 provided with a vent pipe 91. A 
pipe 92 having a valve 93 discharges from 
the chamber 79. 

In order to fractionally condense the 
cracked hydrocarbons, the valve 77 on the 
65 tubifig 39 will be closed, as well as the valve 


72, and the valve 78 will be opened, thus al¬ 
lowing tjhe hot liquid hydrocarbons discharg¬ 
ing through the pressure regulator 44 to 
vaporize in the chamber 79. The tarry prod¬ 
ucts or other carbonaceous matter thrown 70 
down in the chamber 79 may be drawn off 
through the pipe 92. It is understood that 
the temperature of the liquid hydrocarbons 
in the tubing 39 and connecting tubing 
80 will be sufficiently high under the pres- 75' 
sure employed to cause the vaporization of 
the desired distillates, which in turn are 
fractionally condensed in the condensers 82. 

The hot vapors pass from the chamber 79 
into the first condenser 82 which will be 80 
made of such cooling capacity as to con¬ 
dense the heavier intermediate hydrocarbons 
that will then flow to the appropriate tank. 

The uncondensed vapors will pass from the 
first gas trap 83 through the tubing 86 into 85 
the second condenser which will be of such 
cooling capacity as to condense the lighter 
intermediate fractions. These lighter inter¬ 
mediate fractions will then discharge from 
the associated vapor trap 83 and pass to the 90 
appropriate tank and the uncondensed 
lighter vapors will pass over into the third 
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The third condenser will be of sufficient 
cooling capacity to cause condensation of 95 
the low boiling-point fraction which it is the 
desire of the refiner to produce and such 
fractions will discharge from the associated 
vapor trap 83 and pass to the appropriate 
tank. The gas may pass from the third gas 100 
trap through the tubing 89 into the gas ab¬ 
sorber 90 where certain low .boiling-point 
fractions may be recovered, in a manner 
Well understood in the art to which this in¬ 
vention relates. 105 

It is understood that redistillation and re¬ 
running through the apparatus of the inter¬ 
mediate fractions thus resulting may be ef¬ 
fected in the same manner as above described 
for the fractions produced by the stills 40. 110 
The same cuts or fractions may be produced 
in the series of condensers 82 as are pro¬ 
duced by the stills 40. It is understood that 
the cooling capacity of the heat interchanger 
27 or any other suitable cooling means may 115 
be such that the temperature of the liquid 
hydrocarbons will be reduced from that re- 
fiuired for cracking to that which will pro¬ 
duce in a single vaporizing and condens¬ 
ing operation the low boiling point fraction 120 
desired; or (hat after such cooling the tem¬ 
perature will he reduced only enough to 
pfoduce by evaporation and fractional con¬ 
densation the lighter fractions and one or 
more of the intermediates above referred to 125 
or the pressure may be so regulated by 
valves in the exits of the fractionating ap¬ 
paratus and the reducing valve 44 as to per¬ 
mit of the vaporization of those fractions 
who6© vapor tension is in excess of the pres- 130 
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-sure maintained in chamber 79. The re¬ 
maining uncondensed vapors will then be 
condensed as above described to produce the 
low boiling-point fraction desired. Though 
5 the various fractions may be produced by 
the fractional condensing described above, 
there may be, in practice, advantages in frac¬ 
tionating the hydrocarbons by the fractional 
distillation operations previously described 
10 but the ultimate result is the same which 
ever fractionating operation is employed. 

I claim: 

1. In the process for the production of low 
boiling-point hydrocarbons, the combination 

15 of steps consisting in heating the hydro¬ 
carbons in cods to a temperature sufficient 
to crack them and under a pressure of not 
less than 35 atmospheres to prevent vapori¬ 
zation thereof, precipitating the carbona- 
20 eeous material of reaction after the hydrocar¬ 
bons leave the coils, maintaining therein a 
pressure sufficient to prevent vaporization, 
substantially maintaining the hydrocarbons 
in their highly heated condition to permit of 
25 their substantially complete vaporization 
upon release of pressure, releasing the pres¬ 
sure and discharging the vaporized hydro¬ 
carbons into a cooling system and stepping 
down their temperature to fractionally con- 
30 dense them. 

2. In the process for the production of 
low boiling point hydrocarbons, the combi¬ 
nation of steps consisting in heating the hy¬ 
drocarbons to a temperature sufficient to 

35 crack them and under a pressure of not less 
than 35 atmospheres to prevent vaporization 
thereof, then reducing the rate of now of the 
hydrocarbons without any material reduc¬ 
tion in pressure and temperature to permit 
40 of further reaction and polymerization, and 
then reducing the temperature of the cracked 
hydrocarbons while under this pressure to 
a degree sufficient to prevent vaporization 
of the low boiling-point hydrocarbons when 
45 they are discharged at atmospheric pressure. 

3. In the process for the production of 
low boiling-point hydrocarbons, the combi¬ 
nation of steps comprising heating the hy¬ 
drocarbons to a. temperature sufficient to 

50 crack them and under a pressure of not less 
than 35 atmospheres to prevent vaporization 
thereof, and then reducing the rate of flow 
of the hydrocarbons without any material 
reduction in pressure and temperature to 
55 permit of further reaction and polymeriza¬ 
tion. 

4. A process for cracking hydrocarbons 
comprising forcing the hydrocarbons 
through heating tubes at a temperature suffi- 

60 cicnl to crack them and at a pressure of not 
less than 35 atmospheres to prevent the 
vaporization thereof, decreasing the rate of 
flow of the hydrocarbons after leaving the 
heating tubes- and maintaining the hydro- 
66 carbons at a cracking temperature and under 


pressure sufficient to prevent vaporization 
thereof and finally discharging the hydro¬ 
carbons from the apparatus. 

5. In the process for the production of 
low boiling point hydrocarbons, the combi- 70 
nation of steps consisting in heating the hy¬ 
drocarbons in a single passage to a tempera¬ 
ture sufficient to crack them and under pres¬ 
sure of not less than 35 atmospheres to pre¬ 
vent vaporization thereof, then reducing 75 
their rate of flow, and then reducing the 
pressure and vaporizing the hydrocarbons 
separating fractions heavier than gasoline 
and returning said fractions to the cracking 
apparatus. 80 

A. In a process for the production of low 
boiling-point hydrocarbons, the combina¬ 
tion of steps consisting in heating the hy¬ 
drocarbons to a temperature sufficient to 
crack them and under a pressure of not less 86 
than 35 atmospheres to prevent vaporization 
thereof, then reducing the temperature of 
the cracked hydrocarbons while under said 
pressure, then reducing the pressure of the 
cracked hydrocarbons, then immediately 90 
stepping up the temperature of all of the 
cracked hydrocarbons to vaporize the hy¬ 
drocarbons of different boiling-points and ' 
then separately cooling the vapors of dif¬ 
ferent boiling points. 96 

7. A process of cracking hydrocarbons 
w’hich consists in passing the hydrocarbons 
through heating tubes, subjecting them to a 
temperature sufficient to crack them and 
under a pressure and not less than 35 at- 100 
mospheres to prevent the hydrocarbons from 
vaporizing. Passing the hydrocarbons 
along at a reduced rate of flow and main¬ 
taining the cracking temperature, also main¬ 
taining the pressure sufficiently high to pre- 106 
vent the hydrocarbons from vaporizing and 
then cooling the hydrocarbons while under 
said pressure to a degree sufficient to pre¬ 
vent vaporization when they are discharged 

at atmospheric pressure. 110 

8. In the process for the production of 
low boiling-point hydrocarbons, the combi¬ 
nation of stops consisting in heating the 
hydrocarbons to a temperature sufficient to 
crack them; by passing them through a 116 
heating zone then retarding their rate of 
flow and maintaining them during a pro¬ 
longed period of time at a cracking tem¬ 
perature and under a pressure not less than 

35 atmospheres to prevent vaporization 120 
thereof, and then reducing the temperature 
of the cracked hydrocarbons while under 
this pressure to a degree sufficient to prevent 
vaporization of the low boiling-point hydro¬ 
carbons when they are discharged at atmos- 125 
pheric pressure. 

9. In the process for the production of 
low boiling-point hydrocarbons, the combi¬ 
nation of steps consisting in heating the 
hydrocarbons to a temperature sufficient to 130 
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crack them and maintaining them at a 
cracking temperature over a prolonged pe¬ 
riod of time and under a pressure of not less 
than 35 atmospheres to prevent vaporiza- 
6 tion thereof, then reducing the temperature 
of the cracked hydrocarbons while under 
said pressure, then reducing the pressure 
sufficiently to permit the lower boiling-point 
hydrocarbons to vaporize, and then stepping 
10 down the temperature of the vaporized hy¬ 
drocarbons to liquify the lower boiling-point 
hydrocarbons. 

10 . In the process for the production of 
low boiling-point hydrocarbons, the combi- 
16 nation of steps consisting in heating the hy¬ 
drocarbons to a temperature sufficient to 
crack them reducing their rate of flow and 
maintaining them at a cracking temperature 
over a prolonged period of time and under 
20 a pressure of not less than 35 atmospheres 
to prevent vaporization thereof, then re¬ 
ducing the pressure sufficiently to permit 
the lower boiling-point hydrocarbons to 
vaporize, and then stepping down the tem- 
^26 peratiire of the vapomed hydrocarbons to 
liquefy the lower boiling-point hydrocar¬ 
bons. 

1 L In the process for the production of 
low boiling-point hydrocarbons, the combi- 
30 nation of steps consisting in heating the hy¬ 
drocarbons to a temperature sufficient to 
crack them reducing the rate of flow and 
maintaining them at a cracking.temperature 
for a prolonged period of time and underm 
36 pressure of not less than 35 atmospheres to 
prevent vaporization thereof, then reducing 
the temperature of the crocked, hydrocar¬ 
bons while under said pressure, then reduc¬ 
ing the pressure of the cracked hydrocar- 
40 bons. then stepping up the temperature of 
all of the cracked nydrccarbons to vaporize 
the hydrocarbons of different boiling points, 
and then Separately cooling the vapors or 
different boiling {mints. 

46 1 2. In the process for the production of 

low boiling-point hydrocarbons, the combi¬ 
nation of steps consisting in heating the hy¬ 
drocarbons in a single passage through a 
furnace to a temperature sufficient to crack 
60 them reducing' the rate of flow and main¬ 
taining them at a cracking temperature for 
a prolonged period of time and under a 
pressure of not less than 35 atmospheres to 
prevent vaporization thereof, and reducing 
55 the pressure sufficiently to permit the de¬ 
sired hydrocarbons to vaporize. 

13. The process of producing low boiling- 
mint hydrocarbons which comprises the fol- 
owing steps forcing the hydrocarbons 
t >0 through a heating zone under a pressure of 
not -less than 35 atmospheres whereby vapor¬ 
ization of the hydrocarbons is prevented, 
first through a coil wherein the hydrocar¬ 
bons are maintained at a temperature near 
65 the initial cracking point, then passed 


tnrough a coil wherein they are heated 
above the initial cracking point, then passed 
through a larger tube wherein the hydro¬ 
carbons are kept at a cracking temperature 
for a considerable length of time to facili- yo 
tate the conversion thereof to the low boil¬ 
ing point hydrocarbons as described. 

14. In the process for the production of 
low boiling point hydrocarbons, the combi¬ 
nation of steps consisting in heating in a 75 
single passage through a furnace the hydro¬ 
carbons to a temperature sufficient to crack 
them and under pressure of not less than 35 
atmospheres to prevent vaporization there¬ 
of; then reducing the rate of flow of the go 
cracked hydrocarbons while under said pres¬ 
sure, then reducing the temperature of the 
hydrocarbon, then reducing the pressure 
sufficiently to permit the lower boiling- 
point hydrocarbons to vaporize and then 35 
condensing them. 

15. In the process for the production of 
low boiling-point hydrocarbons, the combi¬ 
nation-of steps comprising heating the hy¬ 
drocarbons in tubular coils in a single 90 
passage through a furnace to a temperature 
sufficiently high to crack them, then trans¬ 
ferring the hydrocarbons to a chamber of 
relatively. larger cross sectional area com¬ 
pared to the tubular area wherein their rate 95 
of flow is materially reduced and maintain¬ 
ing therein and in the series of coils a pres¬ 
sure of not less than 35 atmospheres to pre¬ 
vent vaporization of the hydrocarbons, 
thereby preventing to a large extent detri- 1.00 
mental accumulation of carbonaceous ma¬ 
terial in the tubular coils and permitting 
the carbonaceous material to be deposited hi 
the - chamber of large cross sectional araa 
from a‘-liquid suspension whereby their ac-.ios 
cumulation is in a condition easily remov- 
able as described. 

1 C. In the process for the production of 
low boiling-point hydrocarbons, the combi¬ 
nation of steps comprising heating the hy- no 
drocurbons in a coil to a temperature suni- 
cient to crack them and under pressure of not 
less than 35 atmospheres to prevent vapori¬ 
zation thereof, transferring the hydrocar¬ 
bons to a tube or chamber of larger cross 1.15 
sectional area, completely filling the larger 
tube or chamber with hydrocarbons in a 
liquid state and passing the hydrocarbons 
through the larger tube or chamber while 
still maintaining (hem under pressure to de-,120 
posit the carbonaceous matter and finally 
discharging' the On deposited hydrocarbons 
from the chamber. 

Signed at Los_ Angeles, California, this 
10th day of November, 1919. 

JOHN C. BLACK. 

Witnesses: 

Georok II. II ILKS, 

L. Bfxj.r Weaver. 
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BRIEF FOR PLAINTIFF-APPELLANT. 

For the purpose of brevity throughout t|ie brief, 
plaintiff-appellant and defendant-appellee will be re¬ 
ferred to as plaintiff and defendant. 

This cause is before the Court under the authority 
of Section 4915 of the Revised Statutes. 

On November 6, 1922, John C. Black filed an applica¬ 
tion for Heating Coil for Cracking Hydrocarbon Oils, 
Serial No. 599,403, in the United States Patent Office. 
This application was duly prosecuted, but th£ claims 
were finally rejected by the Examiner on certaiij patents 
and an appeal was taken to the Board of Appeals and 
the Primarv Examiner was affirmed. 

Believing the Patent Office to be in error in rejecting 
his claims, Black proceeded in accordance with the well 
established practice under Section 4915 of the jRevised 
Statutes. The case was tried before his Honojr Judge 
Bailey who, without extended opinion, affirmed Mie Pat¬ 
ent Office. Hence this appeal. 
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The Claims in Issue. 

We give below the claims which were rejected by the 
Patent Office: 

13. In an apparatus for cracking petroleum 
oils for the production of lower boiling hydro¬ 
carbon oils, a metallic cracking coil substantially 
resistant to the action of sulphur, said metallic 
coil being composed of an iron and chromium al¬ 
loy, said chromium in the alloy being in such pro¬ 
portions as to substantially prevent the corrosive 
action of sulphur. 

14. In an apparatus for cracking petroleum 
oils for the production of lower boiling hydro¬ 
carbon oils, a metallic cracking coil substantially 
resistant to the action of sulphur, said metallic 
coil being composed of an iron chromium nickel 
alloy, said alloy being in such constituent propor¬ 
tions as to substantially prevent the corrosive ac¬ 
tion of sulphur. 

15. An apparatus for cracking hydrocarbons 
comprising a furnace, a cracking coil positioned 
within said furnace, said coil being formed of ma¬ 
terial comprising an alloy of iron and chromium 
substantially resistant to the corrosive action of 
sulphur and means in said furnace for supplying 
products of combustion thereto. 

lb. An apparatus for cracking hydrocarbons 
comprising a furnace, a plurality of tubes in said 
furnace ,through which the oil to be cracked is 
passed under pressure, said tubes being formed of 
an allov of iron chromium and nickel, substan- 
tially resistant to the action of sulphur under the 
conditions of cracking, and means for passing hot 
products of combustion over said tubes to crack 
the oil therein. 

It will be apparent from the foregoing claims that 
each of them is limited to apparatus for cracking pe¬ 
troleum oils and that each calls for a cracking coil sub¬ 
stantially resistant to the action of sulphur and com- 
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posed of an alloy of iron and chromium (claims! 13 and 
15) or an iron, chromium, nickel alloy (claims 14 and 16). 

The patents cited in the answer are as follows: 

Palmer. 1,268,763 June 4, 1918 

Gillespie. 1,306,690 June 17, 1949 

Kelley. 1,365,499 Jan. 11, 192|l 

Van Steenbergh 1,407,339 Feb. 21, 1922 

Metzger . 1,422,878 July 18, 1922 

Black . 1,426,813 Aug. 22, 192^ 

Black . 1,815,428 July 21, 1931. 

i 

i 

The only issue presented in this case is whether or 
not invention was involved in discovering the source of 
difficulty with the iron or steel cracking tubes univer¬ 
sally used before Black, coupled with the discovery that 
chromium steel allov or chromium nickel steel alloy tubes 
would eliminate the inevitable corrosion problem with 
iron and steel tubes and at the same time present no ad¬ 
ditional problems. 

The Problem Confronting the Industry at the Date of 

Black’s Invention. 

The use of tubes in oil cracking stills begar^ about 
1915, as stated by Mr. Dixon (Rec., p. 32). It is unneces¬ 
sary at this time to go extensively into the development 
of oil cracking, but it is a matter of common knowledge 
that oil cracking increased very rapidly after Dr. Burton 
made his eventful discovers that lighter oils could be 
made from heavier oils by what was termed the clacking 
process. 

Mr. Dixon has also stated that the chemical reactions 
involved in the cracking operation, as well as the pos¬ 
sible chemical reactions between the oil products and 
the metal of the cracking tubes, are very complex (Rec., 
p. 33). According to Mr. Dixon, cracking is c^one at 
high temperatures of the order of 700° F. to 1050° F. 
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and under high pressure in the neighborhood of 400 to 
600 pounds per square inch (Rec., p. 31). Obviously, it 
must be accomplished in closed vessels, all of which 
greatlv increases the difficultv of determining exactlv 
what is taking place. One thing soon became apparent 
to all those who dealt with oil cracking processes and 
that was that for some unknown reason the metal of the 
steel or iron cracking tubes was rapidly corroded, or 
eaten away during the cracking process. The danger to 
life and property from this source is quite apparent. It 
soon became one of the real problems of the industry, 
but it remained unsolved until Black made his invention. 

Mr. Dixon has stated that iron and steel cracking 
tubes were corroded during the cracking operation and 
that the corrosion was non-uniform (Rec., p. 18) so that 
one could never tell by external inspection just what the 
condition of the tube walls was inside the cracking fur¬ 
nace. This meant, of course, that there was a constant 
fire and explosion hazard which kept the operators on 
edge at all times. Despite the eternal vigilance of the 
operators, many fires resulted from bursting tubes. Mr. 
Dixon has stated that these fires occurred as frequently 
as once a month and even more frequently (Rec., p. 22). 
Much property damage was involved in such instances 
(Rec., p. 21) and sometimes operators were badly burned 
or killed as a result of these occurrences (Rec., p. 17). 

It seems unnecessary to argue the point that if the 
cause of this trouble were obvious and its remedy ap¬ 
parent, it would not have existed so long without some 
one supplying the obvious remedy. The mere fact of its 
continued existence over a period of six or seven years, 
should be enough to convince anvone that it was not ob- 
vious. Otherwise, the industry was most negligent of 
its own property, to say nothing of the more important 
question of the loss of human life. 

The above is a fair statement of the conditions ex¬ 
isting in the oil cracking industry at the time that Black 
made the invention now before this Court. 


I 


The Invention in Issue. 

Black’s invention consists of two parts: 

1. The discovery of the cause of corrosion of the old 
cracking tubes; and 

2. Supplying the remedy. 

This case is quite similar to that of Eibei Co. v. 
Paper Co., 261 IT. S. 45, where Chief Justice Taft stated 
(p. 68): 

I 

“The invention was not the mere use of a high 
or substantial pitch to remedy a known source of 
trouble. It was the discovery of the source not be- 
before known and the application of the remedy 
for which Eibei was entitled to be rewarded in his 
patent.” 

1 | 

Again, Chief Justice Taft says (p. 63): j 

“In administering the patent law the court first 
looks into the art to find what the real merit of the 
alleged discovers or invention is and whether it 
has advanced the art substantially. If it h^s done 
so, then the court is liberal in its construction of 
the patent to secure to the inventor the reward he 
deserves.” 

See also: 

Consolidated Co. v. Window Glass Co., 2pl Fed. 

362; ! 

Miehle v. Whitlock, 223 Fed. 647. 

The present case meets both of the above conditions 
of the Eibei case, as clearly shown by the testimony of 
Mr. Dixon. In fact the rule as to granting of patents 
should be even more liberal than the rule for sustaining 
them after being granted. 

In re Ilarbeck, 39 App. D. C. 555. 
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Having discovered the source of the trouble, Black 
took the second step and supplied the remedy. Even this 
could not have been obvious because there is nothing in 

i 

the case to show that it was known that chromium alloys 
would resist sulfur compounds under oil cracking con¬ 
ditions. Like so manv cases involving chemical reae- 
lions, the test was empirical. See 

Tyler v. Boston , 7 Wall. 330; 

General Electric Co. v. Laco-Philips, 233 Fed. 
96 ; 

Naylor v. Alsop, 168 Fed. 911. 

Many medals and alloys must have been tried before 
chromium allovs were discovered as the answer. In view 

i * * * 

of the numerous advantages secured by Black, it is hard 
to conceive a case requiring a greater degree of invention 
than the present. 

Oftentimes the discovers of the source of the difficulty 
is the major part of important inventions. This was the 
case with Eibel. After the source of the trouble was 
clearly understood, the remedy was almost obvious. Still 
the Supreme Court found the patent valid. 

In the present case the problem of locating the diffi¬ 
culty was much greater than with Eibel. In oil cracking 
the whole operation takes pace in closed vessels where 
it is very difficult to find out just what is happening. 
There are so many chemical reactions possible with the 
complex hydrocarbons at the high temperatures and 
pressures used that it is indeed very difficult to find the 
exact cause of any one reaction. In 1922, this was much 
more difficult because oil cracking was then in its early 
stages of development. 

If the discovery which Eibel made in the paper mak¬ 
ing industry was an invention, there would appear to be 
no question that Black’s discovery was also. Of the two, 
Black's was much the more difficult. It really meant 
more to the oil cracking industry than Eibel’s did to 
paper making. Eibel’s invention meant an increase in 



production of only about 40%. Here, according to Mr. 
Dixon’s testimony we have an increase in tube fife of at 
least 500% (Rec., p. 31). This tremendous increase in 
life is only one of the benefits. The greatest here is the 
saving in human life and the peace of mind of tfie opera¬ 
tors. | 

Had it been obvious that chromium alloy ti^bes pos¬ 
sessed all these advantages over the commonly ijsed steel 
tubes, it is too plain for argument that they wquld have 
been adopted long before they were. If the prior art 
patents contained this information, why did the! art wait 
so long to appreciate it? It is easy now to say! that the 
prior patents disclose this information, but the tact that 
no one at that time gained such information frpm these 
patents, is much more persuasive. 

It may now seem simple and obvious that chromium 
alloys would be the logical thing to use, but the history 
of the art proves the contrary. Under circumstances 
much less favorable to the inventor the Supreme Court 
gave the inventor the benefit of the doubt, in Loom Co. 
v. Higgins , 105 U. S. 580. There it was stated (p. 591): 

“It may have been under their very e^es, they 
inav almost be said to have stumbled over it: but 
they certainly failed to see it, to estimate its value, 
and to bring it into notice. Who was the first to 
see it, to understand its value, to give ft shape 
and form, to bring it into notice and urge fts adop¬ 
tion, is a question to which we shall shortly give 
our attention. At this point we are constrained to 
say that we cannot yield our assent to the argu¬ 
ment, that for combination of the different parts 
or elements for attaining the object in vjiew was 
so obvious as to merit no title to invention. Now 
that it has succeeded, it may seem very jplain to 
any one that he could have done it as well. This 
is often the case with inventions of the igreatest 
merit. It may be laid down as a general rule, 
though perhaps not an invariable one, that if a new 
combination and arrangement of known (dements 
produce a new and beneficial result, never attained 
before, it is evidence of invention.” 
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Patents covering inventions involving one of the fol¬ 
lowing beneficial features have been sustained, despite 
the fact that file only physical change has been a substi¬ 
tution of one old material for another: 

1. New and useful result: 

Geo. Frost v. Cohn, 112 Fed. 1009; 

In Re Ilarbeck, 39 App. I). C. 555; 191 0. G. 586. 

2. An increase in effieienev: 

* 

Geo. Frost v. Cohn, 112 Fed. 1009; 

In Re Ilarbeck, 39 App. D. C. 555; 191 O. G. 586; 
Low v. M(Master, 266 Fed. 518. 

3. A saving in operation: 

Geo. Frost v. Cohn, 112 Fed. 1009. 

4. Superior to other materials used: 

Smith v. Goodyear Co., 93 U. S. 486; 

Low v. McM aster, 266 Fed. 518. 

5. Successful where other materials failed: 

Yabliek v. Protecto, 21 Fed. (2d) 885; 

Acme v. Remington , 3 Fed. Supp. 254; 

Low v. McM aster, 266 Fed. 518. 

6. Different properties from prior materials: 

Bridgeport v. Hooper, 1881 C. D. 303; 

In Re Ilarbeck, 39 App. D. C. 555; 191 O. G. 586. 

7. Effects a lightening of the burden of the opera¬ 
tors : 

United Shoe Co. v. Ferree Co., 64 Fed. (2d) 101 
(C. C. A. 2). 

8. Increased life: 

Fitchburg Co. v. Barrel!, 214 Fed. 777. 
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Mr. Dixon has testified specifically that the alloy of 
Black has actually accomplished every one of \he fore¬ 
going eight benefits in the oil cracking art (Rec|., pp. 20- 
21; pp. 30-31). The presence of invention has b\en over- 
whelmingly established. 

Black’s invention also actually protects human life. 
Mr. Dixon has shown that with steel tubes the operators 
are always on edge because it is impossible to know the 
condition of the tubes on account of the non-uniformitv 
of corrosion (Rec., p. 18; p. 30). With chromium alloy 
tubes the operators know there is substantially no cor¬ 
rosion. It is easy to understand why the operators are 
on edge around a steel tube cracking unit when their life 
depends so heavily on these tubes. It is also easy to 
understand why the morale of the operators should be 
so greatlv increased when chromium allov tubes are used 
because thev can then forget the great hazard of tube 
failures from corrosion. 

The Patent Office did not have the benefit of Mr. 
Dixon’s testimony. The Board of Appeals thought that 
the uses of chromium alloys as given in the cited' patents 
were analogous to that of Black and based their opinion 
on this ground. Mr. Dixon has shown that thev are not 
analogous (Rec., p. 23; p. 24; p. 26; p. 28; p. |30) and 
his testimony has not been contradicted. Therefore, the 
conclusion of the lower court must have been erroneous. 

There is absolutelv nothing in the record to show that 
anyone prior to Black appreciated that in oil cracking, 
sulphur compounds are the trouble makers. Si^ce that 
was essential to a discovers of the source of the trouble 
with the old oil cracking tubes, it follows that the patents 
can not anticipate. 

Mr. Dixon has said that 80% of the oil cracking tubes 
used bv the Texas Comnanv at Port Arthur, San 
El Paso and in California since 1928 are made 
mium steel alloy (Rec., p. 20). The statement of Dr. 
Egloff in a paper read before the Petroleum Institute 
in December 1927, pays high tribute to chromium steel 
alloy tubes and no doubt if plaintiff had gone to| the ex- 


iyntonio, 
of chro- 
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pense of bringing representatives of other oil cracking 
companies to testify, it would appear that they have also 
adopted the chromium steel alloy tubes very extensively. 
The Texas Company may be considered as representative 
of the industrv, and the fact that thev have so extensivelv 
installed these chromium steel alloy cracking tubes, is 
certainly the best evidence of their value. 

From Mr. Dixon’s testimony (Rec., p. 22; p. 23; p. 
24; p. 26; p.,27; p. 28; p. 30) it must be apparent to the 
Court that none of the patents cited in the answer deals 
in any way with the specific problem which the oil crack¬ 
ing industry faced from 1915 to 1922. The Court below 
has failed to appreciate Black’s invention and because 
of such failure has rejected his claims. We submit that 
the lower Court has been guiltv of reading into the dis- 
closures of the cited patents after acquired knowledge 
disclosed in the Black application. The law is well settled 
that it is not permissible to read into patents and publica¬ 
tions information which is not plainly contained or dis¬ 
closed therein. It is indeed remarkable that the Ex¬ 
aminer should have cited six patents as anticipations, 
none of which even mentions the problem solved by 
Black. The Examiner must have realized the weakness 
of the citations or he would not have cited six patents. 
As stated by the late Judge Hough of the Second Circuit 
Court of Appeals, “One can not make omelets of bad 
eggs—no matter how many are used.” (Ball d ; Roller Co. 
v. Sanford, 297 Fed. 163, 167.) This is exactly what the 
Examiner endeavored to do in this case. All the law is 
against such action, as shown by the cases discussed below. 

The action of the Patent Office and the Court below 
in holding that the claims are unpatentable over the ref¬ 
erences cited necessitated reading into the references, in 
the light of applicant’s disclosures, considerably more 
than the prior inventors intended or even appreciated. 
Such a practice is universally disapproved by the Courts. 
See Loew Filter vs. German-American Filter Company, 
164 Fed. 855, wherein it is said (p. S60): 
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“It is not competent to read into 'such a pub¬ 
lication information which it does not' give, or bv 
expert opinion explain an otherwise i^ninforming 
statement by evidence of some apparatus or article 
not itself competent as an anticipation.’’ 

It is submitted, therefore, that the disclosures read with¬ 
out any amplification do not form an anticipation of the 
claims. 

When a prior patent does not suggest the use of the 
material for the specific purpose had in view by the ap¬ 
plicant, the patent can not be used as a reference. A 
case particularly in point to this situation is Munising 
Paper Company vs. American Sulphide Pul 'd Company, 
228 Fed. 700 . It is stated (p. 703) that: j 

i 

“It is obvious that it never occurred to him 
that cement had in the slightest degree capacity 
to resist the digesting acid. * * * Prior batents are 
part of the prior art only by what they disclose 
on their face. Navlor vs. Alsop Process Co. (C. 
C. A. 8th Cir.) 168 Fed. 911, 920.” j 

See also ex parte Aram, 1926 C. D. 47. 

Inventions are to be judged in the light of what the 
art disclosed or suggested before and not in tfie light of 
after acquired knowledge. The Courts look with dis¬ 
favor upon using after acquired knowledge hnd in the 
case of Commercial Acetylene Company vs. Apery Port¬ 
able Lighting Company, 166 Fed. 907, it is jstated (p. 
911): | 

“It is a cheap and easy thing to say, after the 
fact, that any skilled chemist might haye arrived 
at the discovery by application of well known 
physical laws. There are comparatively few pat¬ 
ents that could escape this plan of attack!” (Italics 
supplied.) 

Again in the case of the General Electric Company vs. 
Mallory and Company, 294 Fed. 562, it was saic (p. 564): 

“The defenses in the case at bar might be 
called synthetic defenses. Once an indention is 
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disclosed to the world, skilled men can show how, 
if somebody previously had done this or that, the 
inventive result would have happened, and the de¬ 
vice of the patent could have been built up. But 
the answer usually is that the prior art shows that 
the skilled men did not conquer the ‘ifsV’ 


Another case condemning this practice in no uncer¬ 
tain language is the case of Diamond Rubber Company 
vs. Consolidated Rubber Tire Company, 220 U. S. 428, 
in which the Supreme Court said (p. 434): 


‘‘Many things, and the patent law abounds in 
illustrations, seem obvious after thev have been 
done, and, ‘in the light of the accomplished re¬ 
sult', it is often a matter of wonder how thev so 
long ‘eluded the search of the discoverer and set 
at defiance the speculations of inventive genius. 




For other cases along the same line, see Procter & 
Gamble vs. Berlin Mills Company, 256 Fed. 23: General 
Electric Company vs. Alexander, 277 Fed. 290 and 
Waterbury Buckle Co. vs. G. E. Prentice Manufacturing 
Company, 294 Fed. 930. 


The Prior Art Patents. 

The patents cited in the answer are: 


Palmer. 1,268,763 

Gillespie . 1,306,690 

Kelley i. 1,365,499 

Van Steenbergh . 1,407,339 

Metzger. 1,422,878 

Black i. 1,426,813 

Black .. 1,815,428. 


The Board of Appeals in affirming the Primary Ex¬ 
aminer selected the Metzger patent as representative of 
the prior art patents and believing that the use which 
Metzger made of the alloy disclosed in his patent to be 
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H. We do 
pinion was 


analogous to applicant’s use of his alloy, concluded that 
there would be no invention in the selection|of Black’s 
alloy in view of Metzger and the other patents cited. 

Of course, the Board of Appeals did not ijave before 
it the testimony of Mr. Dixon, which is now before this 
Court. They were, therefore, uninformed, both as to the 
true picture of Black’s problem and of the utter failure 
on the part of Metzger and the other patentees cited to 
face this problem or to effect a solution of 
not know the views of the Court below as no o 
written. 

Before discussing the prior art patents individually 
and in detail, it will be helpful to point out certain broad 
features which apply to all of the prior art 
which, in our opinion, alone are sufficient to remove all 
of them as anticipations of Black’s idea. 

In the first place, as Mr. Dixon has stated, r^ot a single 
one of the prior patents cited makes even the faintest 
reference to corrosion from sulphur compounds (Rec., p. 
22; p. 24; p. 26; p. 28; p. 29). So far as onej is able to 
determine from the patents themselves, none <ff the pat¬ 
entees cited appreciated the fact that there is 
tiling as sulphur corrosion because this subject is not 

ment ioned anvwhere. 

* 

The problem of sulphur corrosion was not 
to anyone of the cited patentees and, therefore, there 
was no occasion for them to deal with the solution of that 
problem. We make the foregoing statement despite the 
fact that the Van Steenbergh patent discloses apparatus 
for cracking mineral oil to produce gasoline. As we 
shall show later when we discuss this patent!in detail, 
everything disclosed by Van Steenbergh points to the 
fact that he accepted corrosion of his cracking tubes as 
inevitable and made no mention of any problem with sul¬ 
phur corrosion and, of course, no suggestion ^s to how 
such problem might be overcome. 

Gillespie, Kelley and Metzger disclose nothing more 
than methods of making surface alloys. Mr. Dixon 


presented 
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points out very clearly why none of these three surface 
alloy metals could be used in making oil cracking tubes 
(Rec., p. 24; p. 25; p. 29). 

Palmer discloses means for making natural gas and, 
therefore, does not face Black’s problem at all, nor any¬ 
thing that could properly be compared with it. 

The Black patent 1,426,813 is cited apparently merely 
to show the type of apparatus used prior to the Black 
invention involved in this suit. 

Black patent 1,815,428 deals with a digester for crack¬ 
ing hvdrocarbon oils and being bv the same inventor in- 
volved in this suit and also being a copending applica¬ 
tion, is considered not to be pertinent as an anticipation. 
There clearly is no question of double patenting involved 
and it, therefore, becomes a matter of speculation on our 
part as to why this patent was cited in the answer. 

Before the Court below, the defendant took consider¬ 
able liberty with the record and in its argument stated 
in substance that it is known that sulphur corrosion is a 
very common fprm of corrosion and that it was common 
knowledge that cromium allov steel and chromium nickel 
steel, which are called stainless steels, are resistant to 
sulphur corrosion. There is absolutely no evidence in 
the record, either in the patents cited or in the testimony 
to support the above statement. If the Commissioner 
wished to make any such argument, some reference 
should have been made of record or some testimony 
should have been taken in support of it. As a matter 
of fact, the testimonv of Dixon verv definitelv contradicts 
any such argument (Rec., pp. 18-19). 

Referring to the cited patents in detail and taking 
them up in the order of their number, we will first refer 
to, 

Palmer lj.68,763: Mr. Dixon has pointed out that 
this patent does not disclose anything tending to show 
that chromium gteel allow or chromium nickel steel alloy 
is resistant to sulphur compounds (Rec., p. 22). On the 
contrary, the use by Palmer of a chromium steel alloy is 
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for the purpose of preventing oxidation and to resist cor¬ 
rosion from carbide-forming gases (Rec., p. £2). He 
further points out that there is no similarity between 
sulphur corosion and the attacks on Palmer’s metal in 
gas making (Bee., p. 22). 

In the Palmer apparatus coal is placed inside the re¬ 
tort 2 and heat is supplied to the outside of this retort. 
The problem presented to Palmer, therefore, is substan¬ 
tially the same as that presented in steam boilers and 
other apparatus where external heat is supplied either 
from gas or oil. There is nothing to indicate “hat any 
sulphur corrosion problem is present, but, on the contrary, 
Mr. Dixon has stated that even in oil cracking stills there 
is no sulphur corrosion problem presented with respect 
to the exterior of the cracking tubes or stills (Rec., p. 

22) . He has stated that to his knowledge thej:e is no 
such exterior corrosion on cracking tubes (Rec.l p. 35). 
From this it must be concluded that no problerri of sul¬ 
phur corrosion was presented to Palmer and $ince he 
makes no mention of any such problem, it is imjpossible 
to understand how anything disclosed in the Paliper pat¬ 
ent could act as an anticipation of Black’s invention. 

He had no oxidation problem on the interioi of his 
retort because, as Mr. Dixon has pointed out, a reducing 
atmosphere is present in the interior of Palmer’^ retort 
and this, of course, is antithetical to oxidation (jRec., p. 

23) . Furthermore, as Mr. Dixon has pointed oiit, even 
assuming that hydrogen sulfide were present in Palmer’s 
apparatus, the same is operated at such a high tempera¬ 
ture, namely, 1100° C. (page 2, line 40), that this hydro¬ 
gen sulfide would not attack steel because at that high 
temperature the gas is so dry that the reaction with steel 
does not take place (Rec., p. 35). In making the fore¬ 
going assumption, we wish it to be plainly understood 
that we have been unable to find in Palmer aiy dis¬ 
closure of the presence of hydrogen sulfides or of any 
sulphur compounds, but, as Mr. Dixon has stated, even 
if they were present, they would be ineffective as cor- 
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rosion agents because of the high temperatures neces¬ 
sary to be usyd in the gas manufacture by Palmer (Rec., 
p. 35). 

In addition to all the above reasons why Palmer does 
not anticipate Black, we submit that the following is in 
itself complete evidence of his failure to anticipate. On 
page 3, line 1, Palmer states that his alloy corresponds 
substantially to “cast iron in tensile strength, conduc¬ 
tivity and coefficient of expansion.” Dixon has pointed 
out (Rec., p. 36) that any alloy that has no more tensile 
strength than cast iron would be unsuitable for a crack¬ 
ing coil. This, we submit, completely disqualifies Palmer 
as an anticipation of Black. 

Lest the Court might be misled into believing that 
there was something common between Black’s invention 
and the pipe shown in Fig. 1 of Palmer, we point out that 
this pipe 7 is used merely for the purpose of superheat¬ 
ing steam and,, therefore, could not bv any stretch of the 
imagination be subjected to any sulphur corrosion prob¬ 
lem such as that which baffled the oil industry for so many 

vears. 

•> 

The defendant argued below that Palmer’s super¬ 
heating coil 7 showed that Black’s coil was old. The de¬ 
fendant’s argument in its brief before the lower Court 
was the first time that this point has ever been advanced. 
The Examiner made no reference to it in his rejection, 
the question was not discussed before the Board of Ap¬ 
peals in the Patent Office and no mention was made of 
it bv Mr. Hostetler in his argument before the lower 
Court. It appeared for the first time in defendant’s brief. 
Therefore, it is not properly before this Court. What is 
most important is that the use of the same alloy for a 
steam superheating coil could not anticipate Black’s 
claims. 

Gillespie 1,306,690: The Gillespie patent discloses 
nothing more than a composite sheet metal having chro¬ 
mium allov steel on the face or faces of it with a mild 

* i 

steel base. It is not denied by applicant that chromium 
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steel was known before the date of his indention and 
since a true alloy composition of chromiuni steel was 
known prior to Black’s invention, we are unab|e to under¬ 
stand what possible significance the Gillespie patent has 
inihis case. Mr. Dixon has shown the impossibility of 
making a 3-inch or 4-inch cracking tube out of it (Rec., 
p. 24) and obviously no one would select sfich a com- 
posite structure as that of Gillespie for the purpose of 
making tubes when true chromium alloy steels were well 
known at that time. Mr. Dixon also states tli^it Gillespie 
makes reference only to corrosion problems dealing with 
acids, such as fruit juices and the like, and does not offer 
any suggestion with respect to sulphur corrojsion (Rec., 
p. 23)." 


In its argument below defendant makes 


the broad 


Dixon, the 


statement that Gillespie’s alloy is non-corroqible or re¬ 
sistant to corrosion broadly. This is beside the point, 
because Black’s claims are limited to an allov resistant 

y 

to sulphur corrosion. Since there is absolutely nothing in 
Gillespie to indicate that his alloy is resistant to sulphur 
corrosion, he fails to anticipate the specific! claims on 
appeal. 

Kelley 1 ^ 65 , 499 : As pointed out by Mr. 

Kelley patent discloses a coating formed by alloying the 
coating with base metal, the chromium being powdered 
and both the chromium and the base metal b<iing heated 
to a sufficiently high temperature to bring about alloyage 
(Rec., p. 24). Kelley makes no reference to the use of 
his material as an oil cracking tube, but, on th^ contrary, 
makes a statement, beginning page 1, line 87 j which, as 
pointed out by Mr. Dixon (Rec., p. 24), clearly disquali¬ 
fies Kelley’s metal for use as a cracking tube jor for any 
other part of a cracking unit. As pointed cut by Mr. 
Dixon, Kelley’s chromium coating is sufficiently porous 
to permit hydrocarbon gas to pass through it ^ind supply 
carbon to the coated base metal, as stated by Kelley, be¬ 
ginning at line 87 (Rec., p. 24). This coating would also 
permit passage therethrough of hydrogen sulfide, which, 
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in turn, would attack the base metal and destroy the same, 
thus weakening the tube wall, eventually resulting in rup¬ 
ture. It, therefore, clearly appears that Kelley not only 
fails to state that his metal is suitable for preventing sul¬ 
phur corrosion, but his own statement clearly shows to 
those skilled in the metallurgical art, like Mr. Dixon, that 
his metal would actually be unsuitable for such use. 
There is another reason why Kelley’s process could not 
be applied to cracking tubes and that is the practical dif¬ 
ficulty of producing his chromium coating on the interior 


of tubes as small in diameter as 3 inches or 4 inches. Even 


if the coating could be applied, Mr. Dixon has pointed out 
that the cleaning operation would in all probability rup¬ 
ture the surface coating, thus rendering it ineffective 
(Rec., p. 25). From the foregoing it is, therefore, sub¬ 
mitted that it would be wholly impossible to use the 
Kelley metal as protection against sulphur corrosion. 

It is pointed out by Mr. Dixon that the Kelley metal 
does have certain commercial applications, but such ap¬ 
plications have nothing to do with the oil cracking in¬ 
dustry (Rec., p. 26). 

Van Stcenbergh 1 , 407,339: This patent deals with ap¬ 
paratus for cracking mineral oil to produce gasoline. On 
page 4, beginning line 7, reference is made to Fig. 5, 
which discloses a chromel tube 41a, through which oil is 
passed to the cracking chamber. The structure of Fig. 5 
may be substituted for the superheater shown at the 
lower right hand corner of Fig. 1. In Fig. 1 the super¬ 
heater is heated by oil or other suitable fuel. When the 
structure of Fig. 5 is substituted for the superheater of 
Fig. 1, the heat is supplied by electricity. Chromel is the 
same thing as the well known nichrome, which is an alloy 
consisting of 80% nickel and 20% chromium. Mr. Dixon 
has pointed out that the only disclosed reason for making 
the pipe 41a of chromel is to take advantage of its known 
electric resistance qualities and for no other reason (Rec., 
p. 27). The fact that oil flows through this pipe is merely 
incidental. This is well illustrated by the fact that when 
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the ordinary heating means are employed, the tube 41 of 
Fig. 1, so far as any disclosure is concerned, is of ordi¬ 
nary carbon steel. This fact is further emphasized by 
the arrangement shown in Fig. 1, where the ojl leaving 
the coil 41 enters pipe 42 and from there is transmitted 
into the main cracking chamber shown partly in section 
in Fig. 1, all of the pipes of which, so far a^ the dis¬ 
closure shows, are ordinary carbon steel or irop. There 
is not a word in the specification which even jindicates 
that Van Steenbergh appreciated the existence! of a sul¬ 
phur corrosion problem. Bearing in mind the practice 
in the art as of 1920, when Van Steenbergh’s application 
was filed, it is obvious that he did not appreciate the ex¬ 
istence of such a problem and certainly he did not offer 
any solution thereof. How foolish it would be to pro¬ 
vide a eliromel tube, as at 41a, for the purpose of prevent¬ 
ing sulphur corrosion while passing the oil from that 
tube into the steel tube 42 and from there intp a steel 


chamber 1, where the bulk of the cracking takes place. 
Whatever sulphur corrosion problem would be present in 
the tube 41a, would likewise be present in the ti^be 42, as 
well as in all of the metal parts exposed in the chamber 1. 
Certainly if Van Steenbergh had had in mind thi preven¬ 
tion of sulphur corrosion, he would have pointed out the 
necessity of making the pipe 42, as well as all tjhe other 
exposed metal parts of the chamber 1, of chromium or 
some other material capable of resisting sulphur cor¬ 
rosion. His utter failure to mention the existence of the 
sulphur corrosion problem, coupled with the use of ordi¬ 
nary steel pipes and chambers in the cracking zone, 
shows overwhelmingly that he either failed to appreciate 
the existence of such a problem or that he knew nb answer 
to it, or both. 

The mere fact that Van Steenbergh uses chr^mel for 
the electric heater tubes 41a and passes oil through them, 
furnishes no information whatever to the art that chromel 
is the answer to the sulphur corrosion problem, j As pre¬ 
viously stated, chromel was used in 41a exclusively for 
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its well known electric resistance properties, and if any 
sulphur corrosion problem was presented in the pipe 41a, 
it was wholly unappreciated and, therefore, would not act 
as an anticipation. The chromel acts in Van Steen¬ 
bergh’s superheater the same as the heating element in 
toasters, waffle irons, coffee percolators and other elec¬ 
trical utensils and was selected bv Van Steenbergh be- 
cause of its known electrical resistance properties as 
manifested by its exclusive use in such household imple¬ 
ments. 

Quite aside from the fact that Van Steenbergh failed 
to appreciate the existence of a sulphur corrosion prob¬ 
lem, the composition which he discloses does not meet the 

claims and for manv reasons is undesirable and unsuited 

•> 

for cracking oil. All of the appealed claims relate spe¬ 
cifically to an allov of iron and chromium (claims 13 and 
lb) or iron, chromium and nickel (claims 14 and 16). It 
would be utterly impossible for Van Steenbergh to use 
as an electrical heating element an alloy of either iron 
and chromium or iron, chromium and nickel. The only 
possible alloy for his use would be one composed entirely 
of nickel and chromium and nothing more. The chromel 
or nichrome used by Van Steenbergh was the first allov 
usable as an electrical heating element brought to incan¬ 
descence in the presence of oxygen without being de¬ 
stroyed. It is a direct result of that invention (which is 
fully set forth in the case of General Electric Co. vs. Hos¬ 
kins Company, 224 Fed. 464, supra, page 30) that we 
are today able to use toasters and other electrically 
heated household implements. If Van Steenbergh sub¬ 
stituted either of applicant’s iron alloys for the chromel 
alloy which he uses for his coil 41a, the coil would be 
destroyed upon the first attempt to use it. In addition 
to all of the other reasons above given as to why Van 
Steenbergh does not meet the claims, it should also be 
noted that applicant’s iron alloys could not be substituted 
for Van Steenbergh’s and neither could Van Steen- 


bergh’s chromel alloy be substituted for applicant’s for 
the cracking of oil. 

Despite the above, the defendant argued bellow that 
Van Steenbergh emphasizes the proposition that jit is not 
invention to take advantage of the prior art knowledge of 
the desirable properties and advantages of chjromium 
nickel steel tubes for cracking purposes. This argument 
is not supported by Van Steenbergh, but is absolutely 
contradicted by that patent. j 

Clearlv Van Steenbergh does not disclose or isuggest 
applicant’s invention, and shows no appreciation of the 
problem facing the industry and solved by applicant. If 
Van Steenbergh’s allov has anv utilitv in so fair as the 
sulphur corrosion problem is concerned, the teaching of 
the patent demonstrates that it was unwitting, unrecog¬ 
nized and accidental. 

It is well settled law that accidental or unappreciated 
use does not anticipate. 

Eibel v. Paper Co., 261 IT. S. 45, 66: 

i 

i 

“It is contended on behalf of the defendant 
that whether Barrett and Horne perceived the ad¬ 
vantage of speeding up the stock to an equality 
with the wire, yet the necessary effect of their 
devices was to achieve that result and therefore 
their machine anticipated Eibel. In the first place, 
we find no evidence that any pitch of the wiije, used 
before Eibel, had brought about such a rejsult as 
that sought by him, and in the second place if it 
had done so under unusual conditions, accidental 
results, not intended and not appreciated, do not 
constitute anticipation. Tilghman v. Proctor, 102 
U. S. 707, 711; Pittsburgh Reduction Co. Cowles 
Electric Co., 55 Fed. 301, 307; Andrews v. Chrman, 
13 Blatchf. 307, 323.” j 

Wickelman v. Dick, 88 Fed. 264, 266, C. C. A. 2 j: 

“Chance operation of a principle, unrecognized 
bv anvone at the time and from which no informa- 
tion of its existence and no knowledge of the 




22 


method of its employment is derived bv anyone, 
if proved to have occurred, will not be sufficient 
to defeat the claim of him who first discovers the 
principle; and, by putting it to practical and intel¬ 
ligent use, first makes it available to man.” 

United Verde Co. v. Pierce-Smith Co., 7 Fed. (2d) 13, 
16, C. C. A. 3: 

“But if it ever protected the basic lining (which 
was by no means proved) it was accidental. The 
patentees did not know it, or, knowing it, they did 
not tell it to the art. It is only in the light of what 
Smith afterward discovered, and did, that the dis¬ 
closures of the Baggaley and Allen patent have 
any application to Smith's problem. But the im¬ 
portant thing is that, if, in the light of Smith, the 
Baggaley and Allen method can be used to protect 
a basic lining, Baggaley and Allen * * * did not 
suggest even remotely the idea of Smith * * * 

“In in this operation Heywood’s workmen at 
anytime hit upon the amount and composition of 
the flux required by the Smith process and attained 
its result, it was purely accidental and was without 
profit to the art and without value as an anticipa¬ 
tion.” 

In Pittsburgh Reduction Co. v. Cowles, 55 Fed. 301, 
307, above cited in the Supreme Court, Judge Taft said: 

“But suppose it to be a fact that in DeVille's 
process alumina was dissolved in the bath from the 
anode, and that thereupon it was electrolyzed as in 
the Hall process, it was a mere accident, of which 
DeVille made no note, and which, therefore, we 
must reasonable infer he did not observe. Acci- 
dents of this character cannot be relied on as an¬ 
ticipations of a patented process when the inventor 
does not recognize the means by which tbe acci¬ 
dental [result is accomplished, and does not there¬ 
after commercially and purposely adopt such 
means as a process for reaching the result.” 

Walker on Patents, 6th Edition, Sec. 106: 

“Novelty is not negatived by any prior acci¬ 
dental occurrence or production, the character and 
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function of which was not recognized 'until later 
than the date of the patented invention sought to 
be anticipated thereby. Tilghman v. Proctor, 102 
U. S. 711,1880; Pittsburgh Reduction Co. v. Cowles 
Electric Co., 55 F. R. 307, 1893; Chase v. Fille- 
brown, 58 F. R. 377; 1893; Wickelmaiji v. A. B. 
Dick Co., 88 F. R. 266; 1898; Tannage patent Co. 
v. Donallan, 93 F. R. 821, 1899; Ajax Metal Co. v. 
Brady Brass Co., 155 F. R. 409, 1907; Western 
Tube Co. v. Rainer, 156 F. R. 49, 1907; Hillard v. 
Fisher Book Typewriter Co., 159 F. R. 439, 1908; 
Edison Electric Lighting Co. v. Novelty! Incandes¬ 
cent Lamp Co., 167 F. R. 977, 1909; Anthracite 
Separate Co. v. Pollock, 175 F. R. 108, 1909; Byer- 
ly v. Barber Asphalt Paving Co., 230 F. R. *995, 
1916; Tocli v. Zibell Damp Resisting Paint Co., 
233 F. R. 993, 1916; United Verde Copper Co. v. 
Pierce-Smith Converter Co., 7 F. (2d) 13, 16 C. C. 
A., 3rd Cir.; Carson v. Am. Smelting & iR. Co., 11 
F. (2d) 766, C. C. A., 9th Cir.” ' j 

I 

Metzger 1,422,878: Metzger deals with a process of 
making a surface alloyed metal for retorts. As ]\Ir. Dixon 
states, this is a well known general method, Consisting 
in the use of a gun through which a wire of selected com¬ 
position is passed and subjected to an oxv-acetylene flame 
which melts the wire and blows the liquid metal against 
the surface of the base metal to be coated qr alloved 
(Rec., pp. 28-29). So far as this case is concerned, Metz¬ 
ger discloses nothing more than another method or proc¬ 
ess by which a surfeae alloy may be placed upon a metal 
base. He does not make the slightest suggestion of the 
existence of any surphur corrosion problem, inor does 
he refer in any manner to the possible use of his metal 
in the oil cracking industry. Mr. Dixon has pointed out 
many reasons why a metal such as that produced by 
Metzger could not be used as a cracking tube ! (Rec., p. 
29) and bases his statement upon some very intijnate and 
extensive experience with the same process broadly dis¬ 
closed in the Metzger patent. According to Mr. Dixon, 
the Texas Company, by which he is employed, $pent up- 
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wards of $10,000 trying* to produce a coating on large 
tanks by the use of a process like that of Metzger (Rec., 
p. 29). It was found, despite this expenditure of time 
and money, that the Texas Company was unable to pro¬ 
duce a single satisfactory coating bv this method. Cer- 
tainly if it was found impossible to produce a satisfac¬ 
tory coating on the large tank by such a process, it would 
be utterly useless to even attempt to place such a coating 
inside a 3-inch or 4-inch tube, such as that commonly used 
as cracking tubes. 

Specifically, the success of such a process depends 
upon the formation of a metallurgical bond between the 
base metal and'the coating metal. Mr. Dixon’s experi¬ 
ence was that even with lower melting point metals than 
chromium, this metallurgical bond was not realized and 
that with chromium it would be all the more difficult to 
secure (Rec., p.i29). Without such a metallurgical bond, 
Mr. Dixon stated that the metallic cleaners, which must 
be used to clean the cracking tubes, would rupture the 
surface coating, whereupon the sulphur compounds would 
attack the base metal (Rec., p. 29) and produce a situa¬ 
tion even more hazardous than if steel or iron were used 
in the first place. Furthermore, coatings of this type 
are inherently rough and would afford a readv base for 
the deposit of carbon and coke and thus necessitate more 
frequent cleaning, thereby increasing the likelihood of 
rupturing the coating and rendering it ineffective. Since 
Metzger either did not appreciate the existence of a 
sulphur corrosion problem or, if so, realizing that his 
coating would be wholly ineffective as a solution of said 
problem, he can not constitute an anticipation of Black’s 
invention and may, therefore, be disregarded as a refer¬ 
ence. 

Metzger is like Palmer in that he is dealing with 
retorts for making natural gas substitutes. Even if 
hydrogen sulfide were present in Metzger's apparatus, 
it would not attack even iron or steel for reasons pointed 
out in connection with Palmer. Certainly Metzger did 
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not face any such problem and has given no indication 
that anything that he has done or disclosed wduld effec¬ 
tively meet such a problem. 

We submit that Mr. Dixon has shown conclusively 
that the Board of Appeals and the Court bejlow were 
in error in the conclusion that Metzger disclojses a use 
for his allov analogous to that of Black. As a matter of 
fact, there is absolutely nothing in common between the 
two, nor is there anything in Metzger that even ‘ ‘squints” 
at Black’s problem, or its solution. In fact there is no 
more disclosed in Metzger than applicant freely admits, 
namely, that prior to the date of his invenion chromium 
steel alloys were known to exist. It is submitted, there¬ 
fore, that the Court below was clearly in error in re¬ 
jecting Black’s claims on the misunderstanding that 
Black’s problem and Metzger’s problem were analogous. 

i 

i 

The Law. 

The question of invention is largely a matteij* of opin¬ 
ion because there is no known exact yardstick by which 
the presence or absence of invention can be determined. 
It is, therefore, proper that reference be madej to prior 
cases somewhat similar to the case in question ito deter¬ 
mine what other courts have done with respect to the 
subject matter before them. | 

We discuss below a number of cases where th<b patents 
have been granted and where issued patents likve been 
sustained which, in our best judgment, were not [as great 
a contribution to the particular art or industry to which 
they relate as is the invention of Black, which is before 
this Court. 

1. This Court held that it involved invention to sub¬ 
stitute fused cement for soluble adhesive for holding to¬ 
gether the layers of paper vessels, because a ^iew and 
useful result was secured. In Re Ilarbeck, 39 A^p. D. C. 
555; 191 0. G. 586. 
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2. The Court of Customs and Patent Appeals held 
hi lie Covey , Patent Appeal, 3077 (63 Fed. 2d 982) that 
it was patentable to use anti-skidding crepe rubber com¬ 
position on tires, although such rubber had been used on 
shoe soles. The properties of crepe rubber were known 
and claims were allowed on the basis that tire treads 
made of crepe rubber were superior to those made of 

ordinary rubber. 

•> 

3. The United States Supreme Court held in Smith 
vs. Goodyear Dental Vulcanite Co. (93 U. S. 486) that 
invention was involved in substituting rubber for other 
materials in making dental plates. The properties of 
rubber were known before the substitution was made but 
the patent was sustained on the basis that the dental 
plate made of rubber was superior to plates made of 
other materials. 

4. The Second Circuit Court of Appeals, in Akme 
Flue v. Ahnu'inite Co. (27 Fed. 2d 736) reversed the 
lower Court and held Koehler patent 1,509,674 valid and 
infringed. The invention of that patent is (p. 736): 

“* * * a process and an apparatus for getting rid 
of greasy soot from kitchen range ovens by pass¬ 
ing the fumes from the oven through a flue having 
a filter mat of steel wool.” 

The Court of Appeals stated (p. 736): 

44 To hold that there is any suggestion in Kling’s 
patent of what Koehler did, or that ‘the applica¬ 
bility of steel wool to the new use’ Koehler made 
of it would occur to any person of ordinary skill 
in the art seems to us unwarranted. The filtering 
of inorganic dust from combustible gases is a verv 
different problem than the consuming of greasy 
soot carried by kitchen oven vapors.” 

Again the Court said (pp. 737-8): 

‘‘The substitution of a known material has fre¬ 
quently been held to constitute invention.” (Cit- 
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ing many of the cases cited by us undej: this head¬ 
ing-) 

The prior art in the above case was very Jiuch closer 
than any prior art in this case and the problems pre¬ 
sented to Koehler were infinitely simpler than those pre¬ 
sented to Black. Still the Court held the Koehler patent 
valid and infringed. 

5. The First Circuit Court of Appeals held in For¬ 
syth v. Oarlock et al. (142 Fed. 461) that invention was 
involved in making a gasket for steam cylinders out of 
pliable metal and rubber sheets, although similar ma¬ 
terial had previously been used for other purposes. The 
lower Court was reversed on the ground that the use of 
this material as a gasket or for steam packing was pat¬ 
entable. 

i 

I 

6. Another decision similar to Forsyth v. Garlock, 
supra, is Warren Bros. v. City of Owosso (166 Fed. 309), 
in which the Sixth Circuit Court of Appeals held that a 
wearing surface for pavements made up of mineral mat¬ 
ter united by asphalt, or other plastic material, was pat¬ 
entable, although a very similar compositioi! had been 
used as a waterproof lining for reservoirs, j 

7. A decision somewhat similar to the two preceding 
ones is that of the Second Circuit Court of Appeals in 
Smokador Mfg. Co. v. Tubular Products Co. (31 Fed. 2d 
255), in which it was held that a patent for an ash stand 
with a glass waste-receiving receptacle was valid, al¬ 
though the prior art showed ash stands with a wood 
waste-receiving receptacle. The claims were hot specifi¬ 
cally limited to glass, but the Court construed them as 
being so limited and sustained the claims on tne basis of 
substituting glass for wood. No new property of glass 
was present and there was nothing unexpected revealed. 
It was a plain case of substitution. 

8. A very pertinent decision in connection with the 
appealed claims is that of the District Couijt of New 
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York in Ludlurn. Steel Co. v. Terry (37 Fed. 2d 153), in 
which that Court upheld a patent for a valve made of a 
certain alloy, although the patentee had already been 
granted a patent for the alloy itself. 


9. Another pertinent decision is that of the Third 
Circuit Court of Appeals in Allen Filter Co. v. Star Metal 
(40 Fed. 2d 252), in which that Court sustained a patent 
for a water cooler having a coil of resilient metal, al¬ 
though water coolers having coils of metal were old and 
it was known that the metal which the patentee substi¬ 
tuted for other metals in making the coil was resilient. 
The Court said: 


“it is equally well settled, however, that there may 
be invention in selecting a particular material for 
a particular purpose, although other materials of 
the same class have been used before for the same 
purpose, and even though a patent has been pre- 
viouslv granted for the use of the whole class” (p. 
254). * 


10. In Single Tube Co. v. Continental Rubber Works 
(174 Fed. 50), the Circuit Court (Pennsylvania) sus¬ 
tained a patent for tires made up of an inner rubber 
tube, an intervening fabric and an outer rubber cover 
vulcanized together, although the same vulcanized prod¬ 
uct had been used for years in making hose pipes and 
gaskets. A new use of an old material was held patent- 
able in that case. 

11. The Second Circuit Court of Appeals held in 
United Shoe Machinery Corporation v. E. H. Ferree Co. 
(64 Fed. 2d 101) that invention was involved in substi¬ 
tuting an aluminum alloy arm for a cast iron arm in a 
clicking machine for manufacturing shoe uppers, on the 
ground that the light aluminum arm possessed advan¬ 
tages over the old heavy, cast iron arm which performed 
exactly the same functions. No unexpected result was 
obtained and no unknown property or quality of the 
material was discovered in its new use. The patent was 
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sustained because of the advantages of having the work- 
men become less tired and the bringing of tl|e center of 
gravity closer to the spindle, although the quality of the 
work performed was no better but merely “as good”. 
The Court said (p. 103) that by the use of one material in¬ 
stead of the other, a 


“* * * useful result or increase of efficiency and 
decided saving in the operation is clearly obtained. 
Hicks v. Kelsey, 18 Wall, 670, 673, 21 jL. Ed. 852. 
In George Frost Co. v . Cohn, 119 F. 505, 507, this 
court held it to be invention where there was a 
substitution of rubber for metal in a garter but¬ 
ton, and we stated that the feature of novelty re¬ 
sides onlv in the material of which thb button is 
composed. There was no claim of new qualities in 
the rubber, and properties of rubber were known 
to every one at the time. Against the argument 
that a mere substitution of materials was a per¬ 
fectly obvious thing to do, we said: ‘|t was also 
common knowledge that it has the pjropertv of 
clinging, and its use on shoe, stairway steps, and 
for mats and floor coverings are familiar instances 
illustrating its adaptability to prevent slipping. 
It has also been used for buttons in order that its 
elasticitv would permit the button to yield easily 
to sudden pressure, and yet not abrade the fabric 
of the buttonhole, as in the instance oil the collar 
stud of the Allen patent. * * * When the substitu¬ 
tion has accomplished a result which those skilled 
in the art had long and vainly sought td effect, the 
evidence that it involved something beyond the 
skill of the calling is so persuasive tha,t it gener¬ 
ally resolves the inquiry in favor of patentable 

noveltv.” 

% 

12. The First Circuit Court of Appeals held in Fitch¬ 
burg Duck Mills vs. Barr ell (214 Fed. 777) that the use 
of a double ply fabric as a drier felt in paper mills was 
patentable, although this fabric was previously known 
and used for other purposes. This patent was sustained 
verv largely on the ground that the life of the drier felt 
was increased and the damage to the paper largely re- 
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moved (page 779, near the bottom). The increase in the 
life of the drier felt was less than 100%, whereas the 
increase in the life of Black’s tubes is at least 500%. 

13. The Seventh Circuit Court of Appeals in General 
Electric Co. vs. Hoskins Mfg. Co. (224 Fed. 464) sus¬ 
tained a patent for an electric-resistance heating element 
that was made of a metal allov, although the allov itself 
was known. This was the well-known nichrome metal 
containing 80% nickel and 20% chromium. 

14. The Third Circuit Court of Appeals in Yablick 
vs. Protecto (21 Fed. 2d 885) sustained a patent for a 
gas mask in which copper sulphate was substituted for 
other substances as the gas absorbent, although it was 
known before the substitution was made that copper sul¬ 
phate had gas absorption properties. The Court said 
(p. 887): 

* •, <it i s a iso the law, as exceptions to this 
general rule, that, if the substitution involved a 
new mode of construction, or if it developed new 
properties and uses of the article made, or where 
it produces a new mode of operation, or results in 
a new function, or when it is the first practical 
success in the art in which the substitution is made, 
or whei^e the practice shows its superiority to con¬ 
sist not only in greater cheapness and greater 
utilitv, but also in more efficient action, it mav 
amount to invention.’ 

“The facts of the case at bar bring it within 
the principles of the law announced in the above 
case. The selection of one material, and that by a 
process of exclusion even where the inventor 
stumbled on the discovery, has been held to consti¬ 
tute invention. Naylor v. Alsop Process Co. 
(C.C.A.) 168 F. 911, 919; Van Heusen Products v. 
Earl k Wilson (D.C.) 300 F. 922, 929; Interna¬ 
tional Cork Co. v. New Process Cork Co. (C.C.A.) 
6 F. (2d) 420. In the case of the Toledo Rex Spray 
Co. v. California Spray Chemical Co. (C.C.A. 6) 
268 F. 201, the substitution of arsenic acid for sul¬ 
phuric qcid in making arsenate of lead was held to 



constitute invention. The court said that during 
the forty years of making arsenate of lead it had 
not occurred to anv one to substitute arkenic acid 
for sulphuric acid. The substitution proved a 
great commercial success.” 


15. In a recent decision, Acme Card System Co. v. 


Remington- Rand Business Service (3 Fed. Supp. 254), 
the District Court (Md.) sustained a patent for flexible 
index strips over defendant’s contention that (here was 
merely the substitution of superior for interior materials 
and summarized what the Supreme Court ha4 said, as 
follows (p. 256): I 


1 * Merely substituting superior for inferior ma¬ 
terials may not be patentable invention, although 

the substitution mav be of materials that are both 

* 

new and useful in high degree; but if thejsubstitu¬ 
tion involves a new mode of construction, or if it 
develops new properties and uses in the art, or 
produces a new mode of operation, or results in 
a new function, or if it represents the f^rst prac¬ 
tical success in the art in which the substitution is 
made, or where there is superiority in tljie substi¬ 
tution by reason of greater cheapness ahd utility 
and also in more efficient action or functioning, 
that mav amount to invention.” 


16. The District Court (So. Dist. of N. Y.) decided in 
P. R. Mallory £ Co. v. Automotive Mfrs’ Outlet (45 Fed. 
2d 810) that the substitution of tungsten for oth^r metals 
in electrical make-and-break contacts involved invention, 
although it was known that tungsten was a conductor of 
electricitv. 

17. The Second Circuit Court of Appeals held in 
George Frost Co. v. Samstag (180 Fed. 739), that the sub¬ 
stitution of a rubber button for a metal button pi a hose 
supporter involved patentable invention. 

18. The Second Circuit Court of Appeals upheld the 
Parks patent in Danbury £ Bethel Fur Co. vs. A?nerican 
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Hatters (54 Fed. 2d 344) for carroting fur, and said 
(p.346): 

“The appellant argues that the patent No. 
1,507,891 is invalid because the composition of 
matter is an unpatentable discovery. The dis¬ 
covery of a novel use of an old substance in a new 
composition, whereby there is attained a new and 
unobvipus result, has long been held to be pat¬ 
entable. In General Electric Co. v. Hoskins, 224 
F. 464 (C. C. A. 7), it was argued that the nichrome 
wire, of which are made the resistance wires for 
electric j toasters, flatirons and the like, was not 
patentable because the alloy of the wire was old 
at the time of the invention there in question, and 
it was old for the purpose of electrical resistance. 
But the court held that was insufficient to invali¬ 
date the patent. Copper sulphate used in the gas 
mask to absorb ammonia was broadly patentable, 
although the same substance had been used for the 
same purpose before. Yablick v. Protecto Corp., 
21 F. (2d) 8S5 (C. C. A. 3). See: Corona v. Dovan, 
275 U. S. 358, 48 S. Ct. 380, 72 L. Ed. 610; Ansonia 
Co. v. Electrical Supply Co., 144 U. S. 11, 12 S. 
Ct. 601, 36 L. Ed. 327; internatl. Cork Co. v. New 
Process Co., 6 F. (2d) 420 (C. C. A. 2).” 

19. The Third Circuit Court of Appeals upheld a 
patent for a vulcanizing package in Low v. McMaster 
(266 Fed. 518), saying (p. 519): 

“On this subject it is the law, that merely to 
substitute superior for inferior materials, in mak¬ 
ing one or more or all of the parts of a machine or 
manufacture, is not invention, although the sub¬ 
stitution mav be of materials that are both new 
•/ 

and useful in high degree. It is also that the law, 
as exceptions to this general rule, that if the sub¬ 
stitution involved a new mode of construction; or 
if it developed new properties and uses of the 
article made; or where it produces a new mode 
of operation, or results in a new function; or when 
it is the first practical success in the art in which 
the substitution is made; or where the practice 
shows its superiority to consist not only in greater 
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cheapness and greater utility, but also in|more ef¬ 
ficient action, it may amount to inventioij. Smith 
v. Goodyear Dental Vulcanite Co., 93 U|. S. 486, 
496, 23 L. Ed. 952; Celluloid Mfg. Co. v. Crane 
Chemical Co. (C. C.) 36 Fed. 110; Potts v. Craeger, 
155 U. S. 597, 608, 15 Sup. Ct. 194, 39 L. Ed. 75; 
Walker on Patents, Paragraphs 28, 29, 36.” 

20. The Sixth Circuit Court of Appeals sustained the 
Walker patent No. 1,234,984 for a road surfacing device, 
in Lakewood Engineering Co. v. Walker (23 Fed. 2d 623), 
affirming the District Judge, holding that there was in¬ 
vention present in the conception that old material could 
be employed for the new use, coupled with the rather ob¬ 
vious mechanical changes which were necessary to apply 
the thought. 

This Court is no doubt familiar with many of the 
foregoing cases and also the large number of additional 
cases referred to by the courts in the above-quoted cases. 

If the measure of invention found in the above-noted 
cases is applied to the present case, it is difficult t|o under¬ 
stand how the presence of invention could be dcfubted. 

We are unable to understand how the lower tribunals 
could hold Black’s claims unpatentable in view of the 
many admitted important advantages pointed oi^t by Mr. 
Dixon. 

Conclusions 

The testimony of Mr. Dixon showing the ^xistence 
for several years of a major problem in the oil tracking 
industry; a study of the patents cited by th^ Patent 
Office showing no conception or appreciation on fhe part 
of those patentees of even the existence of such a prob¬ 
lem ; the large extent to which the invention has displaced 
the previous universal use of steel cracking tubes and the 
large number of advantages possessed by the cljromium 
steel alloy cracking tubes, all force one to the conclusion 
that Black met and solved a real problem in on^ of the 
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country’s largest industries in a manner so practical as 
to substantially displace the cracking tube which was 
accepted by the industry at that time as the standard and, 
therefore, best of all those known as of that date. 

A review of onlv a few of the cases dealing with the 
general question of law involved here shows that the 
Courts throughout the countrv have heretofore found 
invention to exist under circumstances similar to these 
where the resultant advantages were verv much less. 
This again forces one to the conclusion that invention 
must have been involved in what Black has done. 

In view of all the foregoing, it is respectfully sub¬ 
mitted that in the light of the convincing evidence before 
this Court, the Court below should be reversed and a 
patent granted on Black's meritorious invention. 

Respectfully submitted, 

SEMMES and SEMMES, 
Solicitors for Plaintiff-Appellant. 


Newton A. Burgess, 

Of Counsel. 


August 28, 1935. 
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In the United States Court of Appeals 
for the District of Columbia 

/ 

October Term, 1935 j 

i 

i 

— 

No. 6492 | 

Gasoline Products Company, Inc., appellant 

I 

v. 

! 

Conway P. Coe, Commissioner of Patents, 

appellee 

APPEAL FROM THE SUPREME COURT OF THE DISTRICT OF 

COLUMBIA 

i 

BRIEF FOR THE COMMISSIONER OF PATENTS 

This is ail appeal by the Gasoline Products Com¬ 
pany, Inc., plaintiff in the Court below, from a 
decree of the Supreme Court of the District of 
Columbia dismissing an appeal brought under the 
provisions of Section 4915 R. S. (35 U. S. C. A. 63, 
as amended) to enforce the issuance of ^ patent 
on an application of plaintiff’s assignor, John C. 

Black. I 

| 

The alleged invention relates to the coils of an 
apparatus for cracking petroleum oils, and par¬ 
ticularly to the making of such coils of an iron 

lSj' yl 3o (1) 
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and chromium alloy, or an iron, chromium, and 
nickel alloy, which will be substantially resistant 
to the action of sulphur. 

The involved claims are four in number and read 
as follows: 

13. In an apparatus for cracking petro¬ 
leum oils for the production of lower boiling 
hydrocarbon oils, a metallic cracking coil 
substantiallv resistant to the action of sul- 
phur,i said metallic coil being composed of 
an iron and chromium allov, said chromium 
in the alloy being in such proportions as to 
substantially prevent the corrosive action of 
sulphur. 

14. ;In an apparatus for cracking petro¬ 
leum oils for the production of lower boiling 
hydrocarbon oils, a metallic cracking coil 
substantiallv resistant to the action of sul- 
phur, said metallic coil being composed of 
an iron chromium nickel allov, said allov 
being in such constituent proportions as to 
substantially prevent the corrosive action of 
sulphur. 

15. An apparatus for cracking hydro¬ 
carbons comprising a furnace, a cracking 
coil positioned within said furnace, said coil 
being formed of material comprising an 
allov of iron and chromium substantiallv 
resistant to the corrosive action of sulphur 
and means in said furnace for supplying 
products of combustion thereto. 

16. An apparatus for cracking hydro¬ 
carbons comprising a furnace, a plurality of 


tubes in said furnace through whichjthe oil to 
be cracked is passed under pressure, said 
tubes being formed of an alloy of i^on chro¬ 
mium and nickel, substantially redistant to 
the action of sulphur under the conditions 
of cracking, and means for passing hot prod¬ 
ucts of combustion over said tubes to crack 
the oil therein. 

A number of patents were cited by the Patent 
Office and considered by the Court below. Of 
those, the patent to Black, No. 1426813 \tas cited 
as showing an apparatus substantially the same as 
the apparatus disclosed in the involved application, 
in which the corresponding pipes are not made of 
a chromium alloy. The other patents were cited 
to show that it was well known that chromium steel 

i 

is resistant to corrosion and that therefore there 
was no invention in substituting pipes made of that 
material for the pipes of the Black patent. 

It is well settled that a mere change of material 

i 

of which an article or an apparatus is made is not 
invention. (Potts v. Creager, 155 U. S. 397, 1895 
C. D. 143.) It is submitted that this is certainly 
true in a case where the material is selected! because 

I 

of its known characteristics which make it particu¬ 
larly adapted for the new use. 

This broad proposition is not attacked by appel¬ 
lant but it is argued that the facts of this ease are 
such as to make it an exception to that general rule 
and to bring it within that class of decisions which 
hold that because of the special facts in th^ case a 
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patent involving a mere change of material was 
valid. 

It is argued that while the patents cited by the 
Patent Office do show the use of chromium steel 
and show that such steel is resistant to corrosion, 
there is nothing in the record to show that it would 
be resistant to corrosion brought about by the 
presence of sulphur and that the substitution was 
invention on Black’s part since he discovered that 
the corrosion of these cracking coils was brought 
about by the presence of sulphur in the oil and that 
such corrosion would be avoided if a chromium 
alloy tube is used. 

The position of the Patent Office, and obviously 

the position taken by the lower court, was that the 

patents cited taught that the chromium alloy was 

resistant to corrosion and that that necessarily in- 

* 

eluded corrosion brought about by the presence of 
sulphur in the material which was brought into 
contact with the metal. In fact, the record of the 
application shows that the examiner stated it was 
a matter of common knowledge that such tubes 
were resistant to sulphur corrosion. 

It is true that none of the patents cited shows a 
coil for an oil-cracking apparatus, nor does any one 
of them specifically state that the material is resist¬ 
ant to sulphur corrosion, but the apparatus shown 
in certain of these patents, for instance, the Metz¬ 
ger patent, 1422878, referred to by the Board of 
Appeals, was used under conditions where sulphur 


was present in the gases brought into contact with 
the material. 

The question of whether invention exists where 
there has been a change of material has o^ten been 
considered bv the courts and a number of decisions 
on that question are referred to in Columbia Metal 
Box Co. v. Halplier, 200 Fed. Rep. 912, [where it 
was held that there was no invention in ihaking a 
junction box for use in electric wiring of sheet 
metal where similar boxes had been made of cast 

i 

iron. The Court stated that the new method of 

manufacture was such that would occur to the ordi- 

narv mechanic. 

%> 

It is submitted that the art taught broadly that 
chromium steel would resist corrosion and there- 

i 

fore when it was found that the pipes in a cracking 
apparatus corroded during the carrying out of the 
cracking process, it was not invention to substitute 
for the steel pipe previously used a similar pipe 
made of chromium allov. 

It is enlightening to know that the applicant, 
himself, when he filed his application did not think 
that he had made any such invention as is now 
claimed because, while in his application! (R. p. 
40) he stated that in order to overcome the corrosion 
of the pipes he preferred to use an alloy of steel, 
such as nickel steel, or chromium nickel steel, no 
claim was made broadly to the use of such a steel. 

The claims appearing on pages 45 and 4g of the 
Record were all directed to a particular ijorm of 
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the coil, or the particular way in which the coil was 
made up, and only three of the claims, 4, 6, and 7, 
made any reference to the material being sulphur 
resisting, and those all specify the particular man¬ 
ner in which the coil was made. In other words, 
the claims were all limited to a particular kind of 
a coil even though in three of them this coil was 
stated to be sulphur resistant. The application 
was allowed with certain of these claims and the 
present claims were not presented until the appli¬ 
cation was forfeited and renewed. 

It is submitted that applicant’s original position 
was correct and that the claims presented in the 
renewed application, which were the claims here 
under consideration, were not patentable, and that 
the Bill in Equity was properly dismissed, and the 
decree of the Court below should be affirmed. 

R. F. Whitehead, 

Solicitor for the Patent Office, 

Attorney for Appellee. 

September 3,1935. 
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In the 

United States Court of Appeals 

FOR THE DISTRICT OF COLUMBIA. 

Gasoline Products Company, Inc., 

PI aint i ff-A p pell ant, 

vs. 

Conway P. Coe, Commissioner of 
Patents, 

Defendant-Appellee. 

REPLY BRIEF FOR PUUNTIFF-APPELLANT. 

Upon motion made in open court, permission was 
kindly given for plaintiff-appellant to file a reply brief. 

Throughout the brief for the Commissioner^ state¬ 
ments are found to the effect that it was well knoivn that 
chromium steel was resistant to corrosion. Thijs argu¬ 
ment is beside the point because all the claims on appeal 
refer specifically to a cracking coil or tube resistant to the 
corrosive action of sulphur. There are many alleys and 
metals that are resistant to corrosion generallv but may 
not be resistant to sulphur corrosion under the temper¬ 
ature and pressure conditions of cracking. The mere 
fact that chromium alloys are resistant to corrosion gen¬ 
erally, has no bearing upon the present question. 

Dixon points out (Pec., p. 33) that while all petroleum 
oil contains some sulphur, there would be very littjle cor¬ 
roding effect without heat or pressure, and that tjie cor¬ 
rosive effect of the sulphur is increased by hejjit and 
pressure. The discovery and appreciation of the fact 
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that it was sulphur under conditions of heat and pres¬ 
sure in a cracking coil that caused the corrosion, is a 
large element of the present invention. Xo one had ap¬ 
preciated that fact prior to Black and the mere knowledge 
that chromium steel alloys were corrosion resistant gen- 
erallv, in no wav negatives an invention which involves 
the discovery of the source of cracking tube trouble and 
the application of the remedy. 

The Commissioner’s brief states (Br., p. 4) that: 

“In fact, the record of the application shows that 
the examiner stated it was a matter of common 
knowledge that such tubes were resistant to sul¬ 
phur corrosion.” 

Obviously the Examiner’s statement that such was com- 
mon knowledge is no proof that it is a fact. Further¬ 
more, Dixon repeatedly stated in the record that it was 
not known prior to Black. 

The Commissioner admits (Br., p. 4) that “none of 
the patents cited shows a coil for an oil-cracking ap¬ 
paratus, nor does any one of them specifically state that 
the material is resistant to sulphur corrosion, * * 

Reliance is placed principally upon the patent to 
Metzger and it is stated (Br., p. 4) that the Metzger com¬ 
position “was used under conditions where sulphur was 
present in the gases brought into contact with the ma¬ 
terial.” 

AYe have discussed the Metzger patent at length in 
our main brief and also the similar patent to Palmer, 
and have shown that his surface coating is unsuitable for 
cracking tubes and that there is nothing disclosed in 
Metzger to indicate that he appreciated the presence of 
sulphur corrosion or even encountered such a problem. 
There is no basis whatever for the Commissioner’s state¬ 
ment: there is no testimony to support it, but, on the con¬ 
trary, it is specifically denied by Dixon. 

The Commissioner has referred to Pofts v. Creaper, 
135 I T . S. 597 (Br., p. 3). There it was held that a new 
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application of an old device, so nearly analogous to the 
former use that its applicability would occur to ^ person 
of ordinary mechanical skill, is a mere double use and, 
therefore, not patentable. 

It appears from this record that prior to Black, there 

never was a cracking coil made from chromium! steel or 

chromium nickel steel. Therefore, a cracking coil of this 

kind is novel. It makes no difference as to such novel tv 

% 

that chromium steel and chromium steel allovs in other 
forms were known at that time. The claims on appeal all 
call for a cracking coil of this alloy and, moreover, one 
that is resistant to sulphur corrosion. There cqn be no 
dispute, therefore, that the coil of the claims is (novel. 

The Supreme Court also held in Potts v. Creamer that 
if the old and new uses were not analogous ai^d espe¬ 
cially if the new use produced a new and unexpected re¬ 
sult, it may involve invention. There can be no doubt 
that the use by Black of his novel cracking coil produced 
many useful and beneficial results, which were (unfore¬ 
seen, as were enumerated by Dixon (Bee., pp. 20-21). 

The Commissioner’s statement (Br., p. 3) thap appel¬ 
lant argues that the facts of this case are such as (o make 
it an exception to the general rule of Potts v. C reaper , is 
erroneous. That decision set forth two fundamental 
rules, one where there was no invention and thb other 
where invention was present. The present easel comes 
under the second rule because it complies with al) of the 
requirements of that rule. 

The Commissioner has also referred to Columbia v. 
Halpher , 220 Fed. 912 (Br., p. 5). An examination of 
this case shows that it was entirely different frbm the 
present case. The Court makes it very plain that ijf there 
is a mere change of material without any unforeseen 
advantages, no invention is involved; but if new ^nd un¬ 
expected results are secured, it states that invention may 
be present. In fact the Court refers to many of th<f> cases 
cited in our main brief to show that under certain circum¬ 
stances invention may be involved in a selection |>f ma- 
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terials. There is nothing in the Columbia case contrary 
to tlie decisions cited in our main brief, but, on the con¬ 
trary, botli that case and Potts v. Creager correctly state 
the law, which we are invoking in this case. They, there¬ 
fore, support our argument of invention instead of the 
contrary. 

The Commissioner argues (Br., p. 5) that chromium 
steel was known to resist corrosion and that when it was 
found that cracking tubes corroded, it was not invention 
to substitute chromium steel tubes to overcome such cor¬ 
rosion. T1 1 i.4 is a fallacious argument. It was known 
that copper, brass, nickel and many other metals and 

allovs were corrosion resistant. If the Commissioner’s 

* 

argument were sound, a tube of any of these materials 
might well have been used instead of chromium steel 
tubes. It did not at all follow that because there was 
corrosion in the old steel tubes, this would be cured by 
utilizing chromium steel tubes. It was first necessarv to 
find the source of the corrosion, and then to find a suitable 
material that could be made into a tube suitable for 
cracking oil under vigorous temperature and pressure 
conditions, and which would also resist sulphur corro¬ 
sion. 

As a matter of fact the record shows (Ree., pp. 18-19) 
that in 1923-4 the general attitude of the oil industry 
toward corrosion in cracking tube equipment was that it 
was due to acid constituents in the oil. The Texas Com¬ 
pany investigated the cause of corrosion and Mr. Lauer 
made a report in 1921 definitely stating that the corrosion 
around cracking units was due to acids. Accordinglv, 
the Texas Company used metals that were acid resisting. 
It was not until February of 1925 that the Texas Com¬ 
pany first installed chromium alloy cracking coils. This 
was after they had heard through Dixon of Black’s in¬ 
vention disclosed in this application. 

At the bottom of page 5 and top of page 6, the Com¬ 
missioner advances an argument that is at least unique. 
Just what there could be in this argument to strengthen 
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the position of the Patent Office, is not apparent. It is 
one of the commonest practices in the Patent [Office for 
inventors to insert new claims at any time during the 
pendency of their applications, provided they ^re based 
upon the original disclosure. The Commissioner admits 
the original disclosure but argues that since tlie claims 
were not originally presented in the form now on appeal, 
it proves that the present claims are not patentable. The 
Commissioner goes even farther and admits tjiat three 
of the original claims did refer to the material being 
sulphur resistant. Since there is no question to the 
original disclosure of the appealed claims, we are unable 
to understand how the Commissioner can successfullv 

i " 

advance the argument that the claims are unpatentable 
because not originally filed in the form now oi| appeal. 
This is not only a new argument, presented for| the first 
time in the Commissioner’s brief, but we submit that it 
is an unsound argument that merits no consideration. 


It is respectfully submitted that Black’s claims should 
be allowed and a patent granted thereon. 


Respectfully submitted, J 

SEMMES and SEMMIlS, 

i 7 

Solicitors for Plaintiff-Appellant. 


Newton A. Burgess, 

Of Counsel. 


September 23, 1935. 
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